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ABSTRACT 

A  rapid,  yet  accurate,  approach  for  relativistic  atomic  structure  and  relativistic  distorted  wave 
exciatation  of  highly  charged  ions  has  been  developed  and  the  corresponding  computer  programs 
written.  These  have  been  applied  to  large  scale  calculations  of  collision  strengths  and  oscillator 
strengths  for  Ne-like,  Li-like,  Na-like,  Cu-like,  F-like  and  Ni-like  ions.  In  performing  the  latter 
two  sets  of  calculations  the  atomic  structure  program  was  expanded  to  include  the  generalized 
Breit  interaction  together  with  other  QED  corrections.  Very  recently  a  version  of  the  collision 
strength  program  that  includes  the  generalized  Breit  interaction  in  calculating  the  scattering  matrix 
elements  has  also  been  obtained.  The  effect  of  this  has  been  found  to  be  quite  significant  for  many 
transitions  involving  excitation  from  the  Is  shell  in  H-like,  He-like  and  Li-like  ions  with  Z  >  50. 
It  has  been  shown  that  distorted  wave  ionization  cross  sections  can  generally  be  expressed  in  the 
convenient  form  of  a  summation  of  the  product  of  a  readily  calculated  quantity  that  depends  only 
on  ion  properties  and  a  cross  section  having  exactly  the  same  form  as  a  hydrogenic  ionization 
cross  section  except  that  the  radial  functions  are  calculated  using  the  appropriate  potential  for  the 
actual  ion  being  considered.  Illustrative  numerical  results  for  ionization  have  been  obtained  and  it 
appears  that  fits  convenient  for  plasma  modeling  applications  can  be  made.  Versions  of  both  the 
excitation  and  ionization  programs  that  calculate  excitation  or  ionization  to  specific  final  magnetic 
sublevels  have  been  obtained.  This  is  of  interest  for  interpreting  some  EBIT  experiments  and  some 
solar  flare  observations. 
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L  INTRODUCTION 

This  is  the  final  technical  report  for  reseach  done  during  the  period  September  15,  1988  - 
September  14,  1990,  with  support  by  the  Ultrashort  Wavelength  Laser  Program,  Innovative  Sci¬ 
ence  and  Technology  Office,  Strategic  Defense  Initiative  Organization  (SDIO)  under  Contract  No. 
N00014-88-K-2021.  This  research  was  also  partially  supported  by  the  Lawrence  Livermore  National 
Laboratory  (LLNL)  under  Subcontract  No.  6181405.  In  addition,  a  slight  amount  of  support  for 
the  work  was  received  from  a  no  cost  extention  of  DOE  Contract  DE-FG02-85ER53208  and  the 
Office  of  Fusion  Energy  of  DOE  provided  us  with  computing  time  on  the  Cray  Supercomputers 
at  the  National  Energy  Research  Supercomputer  Center  at  Livermore,  CA,  where  some  of  our 
calculations  are  made.  LLNL  has  also  given  us  considerable  computing  time  on  a  Cray  XMP  at 
their  “Open  Computer  Facility”.  The  continuation  of  this  research  from  September  15,  1990,  up 
to  mid-August,  1991,  will  also  be  summarized. 

During  the  latter  period  our  research  has  suffered  considerably  due  to  lack  of  sufficient  funding. 
However,  a  complete  collapse  was  avoided  due  to  support  in  the  amount  of  $30,000  from  the  Division 
of  Applied  Plasma  Physics,  Office  of  Fusion  Energy,  DOE;  $20,000  from  LLNL;  and  recently  $15,000 
from  the  Ultrashort  Wavelength  Laser  Program,  Innovative  Science  and  Technology  Office,  SDIO. 
We  are  extremely  thankful  for  this  support.  This  was  just  slightly  more  than  sufficient  to  cover  the 
salary  of  the  very  productive  research  associate,  Dr.  Honglin  Zhang.  Thus,  except  for  some  summer 
support,  it  was  necessary  to  support  the  physics  graduate  student,  Christopher  Fontes,  with  a 
teaching  assistantship,  and  there  was  no  support  at  all  for  the  salary  of  the  Principal  Investigator, 
Dr.  D.H.  Sampson.  Hence,  he  has  had  to  teach  more.  Moreover,  he  was  incapacitated  part  of  the 
time  due  to  a  broken  leg  that  became  infected.  Thus,  neither  he  nor  Fontes  have  been  able  to  put 
as  much  time  into  this  research  during  the  past  year  as  previously. 

The  purpose  of  this  work  is  to  develop  and  apply  the  theory,  procedures  and  associated 
computer  programs  for  rapid,  yet  accurate,  calculations  of  atomic  data  needed  for  modeling  and 
predictive  studies  of  X-ray  las-rs.  This  data  can,  of  course,  be  used  as  well  in  modeling  and 
studying  other  high  temperature  plasmas,  for  example  those  occurring  in  fusion  energy  research 
and  astrophysics.  Although  we  do  calculate  radiative  oscillator  strengths  and  have  now  expanded 
our  programs  to  include  autoionization,  we  have  concentrated  on  the  cross  sections  or  collision 
strengths  needed  for  determining  the  collision  rates  for  excitation  and  ionization  of  highly  charged 
ions  by  electron  impact.  The  reason  for  doing  this  is  that  these  rates  tend  to  be  the  most  lengthy 
and  difficult  to  obtain.  This  occurs  because  to  obtain  a  collision  rate  the  corresponding  cross 
section  must  be  determined  for  several  impact  electron  energies  and  for  each  energy  many  values 
for  the  free-electron  momenta  must  be  considered.  Moreover,  in  most  cases,  especially  for  the 
collision  driven  X-ray  laser  schemes,  the  densities  are  sufficiently  high  that  transitions  between 
excited  levels  are  important  and  the  collision  rates  for  thousands  of  transitions  may  be  needed 
for  a  single  plasma  application.  In  addition,  the  values  of  the  nuclear  charge  number  Z  are  often 
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sufficiently  high  that  relativistic  calculations  should  be  made,  which  tend  to  further  iucrease  the 
length  of  the  calculation.  Thus,  very  rapid,  yet  accurate,  fully  relativistic  procedures  and  computer 
programs  are  needed. 

We  have  developed  such  programs  both  for  excitation1,2  and  more  recently  for  ionization3,4 
and  have  applied  them  to  large  scale  calculations  of  atomic  data  in  Ref.  5  -  10.  Reprints  or 
preprints  of  Ref.  3,  4,  9  and  10  are  attached.  Reprints  of  Ref.  1,  2,  5  -  8  were  attached  to  the 
previous  progress  reports.  We  have  also  attached  a  preprint  of  Ref.  11.  In  that  work  we  used  the 
atomic  data  we  have  recently  generated  to  show  that  the  Van  Regemorter  approximation12,  which 
is  still  quite  widely  used  for  estimating  excitation  cross  sections,  is  mostly  very  unreliable,  and  we 
have  delineated  the  conditions  for  which  it  is  an  especially  poor  approximation. 

In  the  next  section  we  outline  the  principal  features  of  the  relativistic  approach  we  have 
developed.  Then  in  Section  III  we  discuss  the  accomplishments  we  have  made  with  it. 


II.  OUTLINE  OF  OUR  RELATIVISTIC  APPROACH 

The  relativistic  approach  we  use  has  been  described  in  detail  in  Ref.  1  and  2  and  was  also 
discussed  in  our  previous  progress  reports.  Hence,  we  only  briefly  describe  the  principal  features 
here.  The  same  relativistic  Hartree-Fock-Slater,  or  Dirac-Fock-Slater,  potential  evaluated  using  a 
mean  configuration  is  used  in  calculating  all  orbitals,  bound  and  free,  in  considering  a  given  class 
of  transitions,  such  asthen  =  2-  n  =  3  transitions  in  fluorine-like  ions.  Hence,  all  orbitals  are 
automatically  orthogonal.  In  order  to  further  reduce  the  number  of  radial  functions  and  radial 
scattering  integrals  we  calculate  them  for  a  fixed  set  of  final,  or  scattered  electron  energies  (usually 
six)  starting  near  zero  and  going  out  to  sufficiently  high  values  to  allow  accurate  determination 
of  collision  rates.  For  each  of  these  we  compute  the  radial  integrals  for  three  impact  electron 
energies  spanning  the  range  of  transition  energies  for  the  class  of  transitions  being  considered. 
Then  we  interpolate  on  these  results  to  obtain  values  for  the  exact  transition  energy  in  each  case. 
It  should  be  mentioned  that,  although  we  usually  calculate  collision  strengths  for  a  fixed  set  of 
fined  electron  energies  in  our  large  scale  calculations,  our  computer  programs  have  the  option  to 
calculate  collision  strengths  for  a  set  of  impact  electron  energies,  which  are  preferred  by  some 
scientists.  If  the  factorization  method  of  Bar-Shaiom  et  al13  is  used,  the  interpolation  is  done  on 
the  Q*.  In  general  we  do  use  the  factorization  method13  whenever  we  do  large  scale  calculations 
for  a  big  portion  of  an  isoeiectronic  sequence,  as  in  Ref.  5  -  10.  Then  the  collision  strength  Q.  has 
the  form 

U.i'a  A 

l 

Here  ja\  and  ja  represent  orbitals  in  the  initial  target  ion  wave  function,  and  j'al  and  j'a  represent 
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orbitals  in  the  final  target  ion  wave  function.  A  convenient  feature  of  Eq  (1)  is  that  Bx  is  a  function 
only  of  target  ion  quantum  numbers  and  mixing  coefficients  plus  A,  while  the  Qx  contains  the  radial 
contribution  and  depends  only  on  A  and  the  bound  and  free  orbitals  with  the  summations  over 
the  free-electron  momenta  performed  within  it.  Since  the  Qx  vary  smoothly  with  Z,  in  treating 
a  given  class  of  transitions  for  a  large  portion  of  an  isoelectronic  sequence,  one  needs  to  make 
detailed  calculations  of  the  Qx  for  only  a  few  values  of  Z  (typically  one  in  ten)  and  then  these  can 
be  fitted  to  a  power  series  in  Z  that  generally  gives  accurate  results  to  within  a  percent  for  the 
complete  range  cr  Z  being  considered.  Since  usually  the  Qx  calculation  is  the  lengthy  part,  this 
typically  leads  to  a  factor  of  10  reduction  in  computing  time. 

We  also  have  a  quasirelativistic  option  in  our  programs  that  corresponds  to  dropping  the 
small  component  of  the  radial  functions  and  normalizing  the  large  component  as  though  it  were 
the  complete  radial  function.  In  addition,  for  the  free  electrons  one  uses  the  average  (over  j) 
value  k  =  -1  in  the  effective  potential  determining  the  free  radial  functions.  They  then  become 
independent  of  j.  This  is  a  good  approximation  because  one  sums  over  j  values  for  the  free  electrons 
in  calculating  the  collision  strength.  Although  as  discussed  in  Eef.  2  the  quasirelativistic  results 
are  quite  accurate  for  most  Z  values,  it  only  saves  about  a  factor  of  2.5  in  computing  time  and  it 
was  not  used  in  the  large  scale  calculations  of  Eef.  5  -  10. 

Finally  we  note  that,  as  discussed  in  Eef.  1,  2  and  5  -  10,  comparisons  of  collision  strengths 
with  results  by  other  more  elaborate  relativistic  programs  such  as  that  of  Hagelstein  and  Jung14 
and  the  very  elaborate  program  of  Kim15  and  Kim  and  Desclaux16,  and  comparison  of  oscillator 
strengths  with  those  by  the  multiconfiguration  Dirac-Fock  program  of  Grant  et  al17-19  indicate 
that  the  results  by  the  present  rapid  relativistic  programs  are  essentially  as  accurate  .as  those  by 
the  most  elaborate  relativistic  programs  available  when 

Z  >  2Not  2.5 N  ,  (2) 

where  N  is  the  number  of  bound  electrons  per  ion. 


III.  ACCOMPLISHMENTS 

In  Eef.  5  the  relativistic  approach  described  in  Sec.  II  was  used  to  obtain  collision  strengths, 
or  equivalently  cross  sections,  for  the  88  transitions  from  the  ground  level  to  the  excited  levels  with 
n  =  3  and  4  in  the  71  neon-like  ions  with  22  <Z<  92.  In  Eef.  6  similar  calculations  were  made  for 
the  66  transitions  among  the  2si/2,  2pl/2  and  2 p3/2  levels  and  from  them  to  all  the  nlj  levels  with 
n  =  3,  4  and  5  in  the  85  Li-like  ions  with  8  <  Z  <  92.  In  Eef.  7  similar  calculations  were  made  for 
the  90  transitions  among  the  3si/2,  3pi/25  3p3/2,  3(/3/2  and  3 d$/2  levels  and  from  them  to  all  the 
nlj  levels  with  n=4  and  5  in  the  71-Na-like  ions  vith  22  <  Z  <  92.  In  Eef.  8  similar  calculations 
were  made  for  the  21  transitions  among  the  4si/2,  4pi/2,  4p3/2,  4d3/2,  4r/5/2,  d/5/2  and  4/7/2  levels 
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?,r.d  the  63  transitions  from  them  to  the  excited  nlj  levels  with  n=5  in  the  33  Cu-like  ions  with 
60  <  Z  <  90, 


More  recently  in  Ref.  9  we  completed  the  very  large  set  of  calculations  of  the  collision  strengths 
for  all  330  nonvanishing  transitions  among  the  n  =  2  levels  and  between  the  n  =  2  and  n  —  3 
levels  in  the  71  fluorine-like  ions  with  22  <  Z  <  92.  Also  in  Ref.  10  similar  calculations  were 
made  for  the  248  transitions  from  the  ground  level  to  the  excited  levels  with  n  —  4  and  5  in 
the  33  nickel-like  ions  with  60  <  Z  <  92  (reprints  of  Ref.  9  and  10'  are  attached).  These  works 
differ  from  the  earlier  relativistic  calculations  in  Ref.  5  -  8  in  that  the  point  nuclear  charge  in 
the  nuclear  contribution  to  the  Dirac-Fock-Slater  potential  used  in  calculating  the  bound  and  free 
radial  functions  was  replaced  with  a  finite  nuclear  charge  having  the  Fermi  distribution.20  Also 
the  generalized  Breit  interaction  and  the  self  energy  and  vacuum  polarization  QED  contributions 
were  included  perturbatively  in  the  atomic  structure  part  of  the  calculations.  In  this  connection 
it  was  noted  in  Sec.  Ill  A  of  Ref.  1  that  for  high  Z  the  accuracy  of  our  approach  warrants  an 
option  in  our  atomic  structure  program  to  include  the  vacuum  polarization  and  self  energy  QED 
corrections  and  the  Breit  interaction  perturbatively.  These  do  not  affect  the  radial  functions,  but 
do  improve  the  energies  and  slightly  improve  the  mixing  coefficients.  In  fact,  the  latter  effect  can 
be  quite  significant  for  a  small  fraction  of  cases  involving  large  groups  of  mixed  states  at  high  Z. 
For  example,  in  the  case  of  F-like  ions  there  were  two  instances  among  the  116  transitions  with 
nonvanishing  electric  dipole  oscillator  strengths  where  inclusion  of  the  generalized  Breit  interaction 
appreciably  altered  the  mixing  coefficients  and  redistributed  the  oscillator  strengths  for  Z=92.  In 
fact,  once  in  a  while  this  can  occur  for  somewhat  lower  Z ,  such  as  the  case  for  neon-like  barium 
noted  in  Sec.  Ill  A  of  Ref.  1.  However,  use  of  these  new  options  to  our  atomic  structure  program  (in 
particular  the  Breit  interaction)  do  greatly  increases  the  length  of  the  atomic  structure  calculations. 
Thus,  although  the  time  for  the  atomic  structure  calculations  for  a  single  Z  value  is  still  somewhat 
less  than  the  time  required  to  compute  the  Q x  (see  Eq.  (1)),  when  one  computes  the  atomic 
structure  part  for  each  Z  value,  as  done  in  the  large  scale  calculations  for  F-like  and  Ni-like  ions 
in  Ref.  9  and  10,  while  the  detailed  Q*  calculations  are  done  for  only  about  one  tenth  of  the  Z 
values,  the  atomic  structure  part  of  the  calculations  requires  more  time  than  the  collision  part. 

Regarding  the  current  speed  of  our  programs,  we  note  that  the  collision  program  has  been 
speeded  up  by  a  factor  of  12  since  the  calculations  in  Ref.  5  and  6  were  made.  In  order  to  give  some 
indication  of  this  current  speed  we  note  that  the  total  average  CPU  time  on  a  Cray  XMP  at  the 
LLNL  Open  Computing  Facility  (OCF)  was  a  little  less  than  0.01  sec  per  collision  strength  data 
point  for  F-like  ions  when  the  option  to  include  the  generalized  Breit  interaction  and  the  other 
QED  corrections  in  the  structure  part  of  the  calculations  was  omitted  and  this  time  was  slightly 
more  than  doubled  when  this  option  was  used.  However,  we  expect  to  reduce  the  time  required  by 
this  option  in  future  work  (assuming  we  get  funding)  so  that  even  with  its  inclusion,  the  atomic 
structure  part  again  requires  almost  negligible  time  in  large  scale  calculations  of  collision  strengths. 
One  way  this  can  probably  be  done  is  by  fitting  the  radial  parts  of  the  Breit  matrix  elements  to 
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power  series  in  Z  after  detailed  evaluations  have  been  made  for  a  few  Z  values.  It  should  also  be 
noted  that  without  this  option  the  transition  energies  for  An  >  1  transitions  appear  generally  to 
be  accurate  to  within  better  than  1%  and  the  effect  on  mixing  coefficients  is  usually  small  so  that 
omitting  this  option  will  give  sufficient  accuracy  for  many  purposes. 

In  very  recent  work  we  have  extended  our  relativistic  distorted  wave  program  for  excitation 
of  highly  charged  ions  to  include  the  contribution  of  the  generalized  Breit  interaction  directly  in 
calculating  the  scattering  matrix  elements.21  This  has  been  done  previously  only  by  Walker22  for 
excitation  from  the  Is  level  to  the  2s,2pi/2  and  2pz/2  levels  in  hydrogenic  ions  with  Z  =  25,  50 
and  100.  Our  results  agree  with  his  for  these  cases.  We  find  that  for  Z  =  54  the  effect  is  about 
20%  for  some  excitation  transitions  from  the  Is  level  in  hydrogenic,  He-like  and  Li-like  ions.  The 
effect  has  risen  to  about  60%  for  several  transitions  in  these  kinds  of  ions  when  Z  —  92.  In  future 
work  we  intend  to  work  out  the  algebra  to  put  this  in  the  factorization  form  of  Eq.  (1)  for  large 
scale  productions  of  atomic  data. 

The  collision  program  has  also  recently  been  expanded  to  give  rapid  programs  for  relativistic 
distorted  wave  electron  impact  ionization  cross  sections  in  Ref.  3  and  4  (copies  attached).  These 
give  generally  good  agreement  with  other  recent  relativistic  ionization  work  done  in  Ref.  23  -  27. 
The  program  of  Ref.  3  calculates  cross  sections  with  the  form  of  hydrogenic  cross  sections  except 
that  the  orbitals  are  calculated  using  the  Hartree-Fock-Slater  potential  for  the  target  ion.  Hence, 
it  can  obviously  be  applied  to  ionization  of  the  valence  electron  in  Li-like,  Na-like  and  Cu-like  ions. 
However,  as  shown  in  the  Appendix  of  Ref.  28,  such  a  program  has  much  wider  applications.  In 
particular  it  was  shown  that  such  a  program  applies  whenever  both  the  initial  and  final  states  are 
pure  states,  such  as  is  the  case  for  ionization  of  He-like,  Ne-like  and  Ni-like  ions  in  their  ground 
levels,  and  also  it  applies  if  only  either  the  initial  or  fined  level  is  a  pure  state.  Hence,  it  is  applicable 
for  ionization  of  F-like  and  Co-like  ions  as  well  as  innershell  ionization  of  Li-like,  Na-like  and  Cu- 
like  ions.  Thus,  it  can  be  used  to  improve  the  pap  ers28-30  on  the  latter  process  as  a  mechanism 
for  populating  excited  levels  of  He-like,  Ne-like  and  Ni-like  ions. 

In  fact,  we  have  very  recently  shown  in  Ref.  4  (preprint  attached)  that  in  general  when  mixing 
is  confined  to  the  states  in  a  complex,  that  is  having  the  same  set  of  principal  quantum  numbers, 
as  well  as  parity  and  J  value,  distorted  wave  ionization  cross  sections  can  be  expressed  in  the 
convenient  form  of  a  summation  of  the  product  of  a  readily  calculated  quantity  that  depends 
only  on  ion  properties,  such  as  mixing  coefficients  and  angular  momenta,  with  a  cross  section 
QPfj  having  exactly  the  same  form  as  a  hydrogenic  ionization  cross  section  except  that  the  radial 
functions  should  be  calculated  using  the  appropriate  potential  for  the  actual  ion  being  considered. 
It  is  also  convenient  to  express  the  Q in  terms  of  a  reduced  cross  section  Qr  by  factoring  out 
a  7ra2//(Ryd)2  factor,  where  I  is  the  ionization  energy.  Then,  as  shown  in  Ref.  3,  the  relativistic 
distorted  wave  values  for  the  Qr  are  close  to  the  non-relativistic  Coulomb- Born- Exchange  values 
of  Ref.  31  for  hydrogenic  ions  Q%  except  for  high  Z  and/or  energies.  Since  the  Qr  have  been 
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fitted  to  simple  functions  of  the  electron  energy  in  threshold  units  that  are  readily  integrated 
over  a  Maxwellian  electron  distribution  function  to  obtain  ionization  rates,  one  would  expect  that 
accurate  fits  of  the  relativistic  results  for  the  reduced  cross  section  could  be  made,  as  well,  probably 
using  the  same  functional  form  given  by  Eq  (6)  of  Ref.  31,  but  allowing  the  coefficients  to  be  slowly 
varying  functions  of  an  effective  Z  or  of  Z  and  N,  where  N  is  the  number  of  bound  electrons  per 
ion.  This  would  be  very  convenient  for  applications  to  plasma  modeling. 

We  have  also  very  recently  expanded  our  programs  to  give  a  rapid  relativistic  autoionization 
program.  We  expect  to  apply  this  to  indirect  processes  such  as  the  resonance  contribution  to 
excitation,  dielectronic  recombination  and  the  innershell  exci  cation  autoionization  contribution  to 
ionization,  which  is  sometimes  the  dominant  contribution  even  for  high  Z ,  as  shown  in  Ref.  32. 

In  addition  to  the  type  of  work  just  described,  which  has  been  the  main  thrust  of  our  effort,  we 
have  in  Ref.  33  made  a  version  of  our  relativistic  collision  strength  program  that  gives  cross  sections 
for  excitation  to  specific  magnetic  sublevels  of  the  target  ion  by  directive  electrons.  This  was  done 
at  the  request  of  Livermore  for  use  in  comparing  with  and  interpreting  the  electron  beam  ion  trap 
(EBIT)  experiments  being  done  there.  They  have  made  measurements  for  Ba46+  in  Ref.  34  and 
expect  to  go  to  considerably  higher  values  of  Z  in  future  work.35,36  The  results  by  this  program 
are  of  similar  interest  for  EBIS  experiments  and  results  for  that  purpose  have  recently  been  sent 
to  C.  Bhalla  at  Kansas  State  at  his  request.37 

Very  recently  we  have  also  obtained  a  relativistic  distorted  wave  program  for  ionization  to 
specific  magnetic  sublevels  of  the  final  ion  due  to  impact  by  directive  electrons.38  This  is  also  of 
interest  for  interpreting  EBIT  experiments,  as  well  as  some  solar  flares. 

Finally  it  should  be  mentioned  that  the  complete  set  of  results  for  each  of  oui  papers  on  large 
scale  calculations  of  collision  strengths  and  oscillator  strengths  are  on  file  at  the  National  Energy 
Research  Supercomputer  Center  at  Livermore,  CA,  under  user  number  1251.  For  those  not  having 
access  to  that  network,  the  results  are  available  on  a  magnetic  tape  at  request  from  us.  In  general 
the  file  name  is  the  letter  R  followed  by  the  abbreviation  for  the  isoelectronic  sequence  followed  in 
turn  by  DATA.  For  example,  the  file  on  results  for  neon-like  ions  is  named  RNEDATA. 
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The  rapid  relativistic  distorted-wave  method  of  Zhang,  Sampson,  and  Mohanty  [Phys.  Rev.  A  40, 
616  (19S9)]  for  excitation,  which  uses  the  atomic-structure  data  of  Sampson  ct  al.  [Phys.  Rev.  A  40, 
604  (1989)],  has  been  extended  to  ionization.  In  this  approach  the  same  Dirac-Foch-SIater  potential 
evaluated  using  a  single  mean  configuration  is  used  in  calculating  the  orbitals  of  all  electrons  bound 
and  free.  Values  for  the  cross  sections  Q  for  ionization  of  various  ions  have  been  calculated,  and 
generally  good  agreement  is  obtained  with  other  recent  relativistic  calculations.  When  results  *rc 
expressed  in  terms  of  the  reduced  ionization  cross  section  QR,  which  is  proportional  to  I'Q,  they 
arc  close  tf  the  nonrclativistic  Coulomb-Born-cxchangc  values  of  Moores,  Golden,  and  Sampson  [J. 
Phys.  15  13,  385  (1980)]  for  hvdrogenic  ions  except  for  high  Z  and/or  high  energies.  This  suggests 
that  fits  of  the  QR  to  simple  functions  of  the  impact  electron  energy  in  threshold  units  with 
coefficients  that  arc  quite  slowly  varying  functions  of  an  effective  Z  can  probably  be  made.  This 
would  be  convenient  for  plasma-modciing  applications. 


I.  INTRODUCTION 

Highly  charged  ions  with  very  large  values  for  the  nu¬ 
clear  charge  number  Z  are  becoming  of  increased  interest 
in  the  study  of  high-temperature  plasmas,  partly  due  to 
the  interest  in  developing  .itrashort-wavclcngth  lasers. 
For  highly  charged  ions  with  Z  2: 25  or  30,  the  j  depen¬ 
dence  of  the  radial  functions  for  some  orbitals  becomes 
significant  so  that  a  fully  relativistic  approach  based  on 
the  Dirac  equation  should  be  used  in  calculating  the 
properties  of  such  ions.  For  the  applications  to  high- 
temperature  plasma  modeling,  it  is  also  desirable  to  have 
a  very  rapid  relativistic  approach  because  an  immense 
amount  of  atomic  data  is  required.  In  Refs.  I  and  2  such 
an  approach  was  developed,  and  in  Refs.  3-6  it  was  ap¬ 
plied  to  large-scale  production  of  collision  strengths,  or 
equivalently  excitation  cross  sections,  and  oscillator 
strengths.  As  discussed  in  these  references,  the  approach 
appears  to  be  accurate  for 

Z£2Ar  or  2.5iY  ,  (1) 

were  N  is  the  number  of  bound  electrons  per  ion. 

The  approach  was  also  recently  extended  to  give  cross 
sections  for  excitation  of  highly  charged  ions  to  specific 
magnetic  sublevels  by  a  directive  beam  of  electrons.7 
This  was  motivated  by  the  need  for  such  cross  sections  in 
the  modeling  and  design  of  electron-beam  ion  trap 
XBITj  experiments  at  the  Lawrence  Livermore  National 
Laboratory. s-,n  For  this  purpose  ionization  cross  sec¬ 
tions  arc  needed,  as  well.  Of  course,  ionization  cross  sec¬ 
tions  arc  also  needed  for  the  modeling  of  high- 
temperaturc  plasmas,  and  recently  electron-impact  ion¬ 
ization  cross  sections  for  U91 '  and  U904  have  been  mea¬ 
sured.11  The  purpose  of  the  present  work  is  to  extend  the 
approach  of  Refs.  I  7  to  give  relativistic  electron-impact 
ionization  cross  sections.  Since  ionization  is  like  excita¬ 


tion  summed  over  many  final  le.vcls,  as  seen  by  comparing 
Eqs.  (2)  and  (13)  below,  one  expects  the  range  of  accuracy 
for  ionization  to  be  at  least  as  great  as  for  excitation 
given  by  Eq.  (1). 

In  Sec.  II  the  theory  used  in  the  present  work  is  de¬ 
scribed.  Then  in  Sec.  Ill  numerical  results  arc  given  for 
ionization  from  the  Is,  2s,  2 p,/2,  and  2 pin  subshells  of 
various  types  of  ions  with  various  values  of  Z,  and  com¬ 
parison  is  made  with  other  recent  works.17" 16 

II.  OUTLINE  OF  THEORY 

The  present  relativistic  distortcd-wavc  ionization  pro¬ 
gram  was  obtained  by  modification  of  the  relativistic 
distortcd-wavc  excitation  program  of  Ref.  2.  Hence  we 
first  briefly  review  the  approach  used  for  excitation. 
Then  we  indicate  the  modifications  required  for  ioniza¬ 
tion.  By  combining  Eqs.  (1)  and  (3)  of  Ref.  2,  one  can 
write  the  expression  for  the  relativistic  distortcd-wavc 
cross  section  QU—f )  for  the  excitation  transition  i  —f 
in  an  Ar-clectron  ion  in  the  form 


$<717a 

<2(/-/)=Tr£2f^+n2 

(% 

•V+l  I 

2  ~ 

'I'/) 

k'Si  j 

IP  rv> 

q<p 

(2) 

Here  u0  is  the  Bohr  radius,  A.  is  the  relativistic  wave  num¬ 
ber  of  the  impact  electron,  g,  is  the  statistical  weight  of 
the  initial  level  of  the  .Y-cIcctron  target  ion,  and  a  and  h’ 
arc  the  initial  and  final  relativistic  angular  momentum 
quantum  numbers  of  the  free  electron.  The  'V,  and  'V j  in 
Eq.  arc  the  initial  and  final  antisymmetric  wave  func¬ 
tions  for  the  total  {.V  I  h-clcctron  system  consisting  of 
target  ion  plus  free  electron,  and  J  is  the  total  angular 
momentum  quantum  number  for  this  entire  system.  The 
relation  between  k,  the  relativistic  momentum  p,  and  the 
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kinetic  energy  e  of  the  impact  electron  is 

Hr-4+£]- 

where  a  is  tnc  fine-structure  constant  e2/fic  and  e  is  in 
Rydbergs.  The  k  in  Eq.  (2)  is  related  to  the  orbital  and 
total  angular  momentum  quantum  numbers  /  and  j  for 
the  impact  electron  in  the  usual  way: 

K=l,j-l-{;  k—  (/  + 1 ),  ;=/  +  {  .  (4) 

Of  course,  analogous  relations  apply  between  k',  /',  and  j' 
pertaining  to  the  scattered  electron. 

The  initial  antisymmetrized  function  T,-  in  Eq.  (2)  can 
be  written17 

i  tf  +  i 

VI/  = - ! _  V  (  _  1  )N  +  \-k 

'  (JV  +  l)1'2*?, 

X  2  CUJM,nr,JM) 

M.,m 

X  yptj(xk  *  )u tljm (** }  >  (5) 

where  xk  designates  the  space  and  spin  coordinates  of 
electron  k,  and  xk  1  means  the  space  and  spin  coordinates 
for  all  N  electrons  other  than  electron  k.  The  'Vp'jixf1) 

is  the  initial  antisymmetrized  target-ion  wave  function 
constructed  of  Dirac  spinors  or  orbitals  as  in  Eq.  (4)  of 
Ref.  1.  Here  J,  is  the  quantum  number  corresponding  to 
the  total  initial  angular  momentum  of  the  target  ion  and 
P,  represents  all  other  quantum  numbers  required  to 
specify  the  initial  state  of  the  target  ion.  The  utljm  in  Eq. 
(5)  is  a  Dirac  spinor  for  the  initial  free  electron  (impact 
electron)  in  a  central  potential  V{r)  due  to  the  target  ion. 
Specifically, 


^  tljm  (^ )  ^  tK/n  (x) 

~7{iQJr)X-Km(0,<P,a)  \  ’  (6) 

where  the  xKm  are  the  usual  spin  angular  momentum 
functions,  and  the  large  and  small  components  of  the  ra¬ 
dial  functions  PCK  and  QCK  satisfy  the  coupled  Dirac  equa¬ 
tions 

■£  +  J  PJr)=  f  e-F+-±-  Q*{r)’  (7) 


~~-r  QJr)=-f(z-V)PJr).  (8) 

Similar  to  Eq.  (5),  the  final  function  'Py  in  Eq.  (2)  for  the 
excitation  cross  sections  is  given  by 

_ i _ Ni\~  i  )*+■-* 

f  (N  + 

X  2  CWtj'M'tm']JM) 

Mj,m' 

X'VgiJl{xk')ut.Vjlm.(xk)  ,  (9) 

where  primed  quantities  pertain  to  the  final  state  in  the 
exactly  analogous  way  that  corresponding  unprimed 
quantities  in  Eq  (5)  pertain  to  the  initial  state. 

In  order  to  extend  Eq.  (2)  to  ionization,  all  that  is  re¬ 
quired  is  the  following:  (1)  The  4 '^j,(xkl)  in  Eq.  (9) 

must  be  replaced  by  an  antisymmetrized  wave  function 
for  an  iV-electron  system  corresponding  to  the  final 
(iV  —  1  )-electron  ion  plus  an  ejected  electron: 


2  )^0;r;(x; 1  )ut,Trw.(xp ) ,  uo) 

where  'P-,,.,,  is  the  antisymmetrized  wave  function  corresponding  to  the  final  (N  -  l)-electron  ion  with  total  angular 
momentum  J",  and  ut ,r y \xp)  is  a  Dirac  spinor  for  the  ejected  electron  analogous  to  the  Dirac  spinor  utljm  given  by 
Eqs.  (6) -(8)  for  the  impact  electron.  A  consequence  of  this  is  that  then  P  , and  Q  , in  the  direct  and  exchange 

radial-scattering  matrix  elements  given  by  Eqs.  (9)  and  (10)  of  Ref.  2  are  replaced  with  Pt"ry  and  2e'7"/'-  ^  Equation 
(2)  must  be  summed  over  the  total  final  angular  momentum  for  the  system  consisting  of  the  (Ar  —  1  )-electron  final  ion 
with  total  angular  momentum  J"  plus  the  ejected  electron  with  total  angular  momentum  j".  (3)  Equation  (2)  must  also 
be  summed  over  k"  or,  equivalently,  j"  and  /"  for  the  ejected  electron.  (4)  Equation  (2)  must  be  integrated  over  the 
range  0  to  (e-/)/ 2  for  the  energy  e"  of  the  ejected  electron,  where  I  is  the  ionization  energy.  (5)  Finally,  one  must 
divide  by  a  factor  of  tt  to  account  for  the  fact  that  a  final  bound  electron  function  with  normalization 

Op<<ir)+Q<<irndr~'  (m 

has  beer,  replaced  with  a  free  ejected  electron  function  with  normalization 

f^[Pffir)Pwlr)+Qwlr)Qrrlr)]flr=ir8if?,-e!")  .  (12) 

In  summary,  the  relativistic  distorted-wave  ionization  cross  section  is  given  by 


8  al  rit-nn  I  JV+1  1  \ 

Q=tA2(w+i>2  2  /.  dz"  h,  xf*,  . 

K  Si  J  j 1  0  '  q,p  rqp  1 

t  n  <?  n 
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with  Eq.  (10)  applied  to  Eq.  (9)  for  'Py. 

All  the  orbitals  bound  and  free  entering  Eq.  (13)  are 
Dirac  spinors  of  the  form  given  by  Eq.  (6)  with  the  radial 
functions  satisfying  equations  of  the  form  of  Eqs.  (7)  and 
(8).  In  fact,  in  the  present  approach  the  same  central  po¬ 
tential  V(r)  is  used  for  all  electrons  bound  and  free,  and 
so  the  orbitals  are  all  automatically  orthogonal.  This  po¬ 
tential  is  the  relativistic  Hartree-Fock-Slater  potential  or 
so-called  Dirac-Fock-Slater  potential  given  in  rydbergs 
by 

07 

V(r)=-  —  +  Vc(r)~ 
r  c 

where 

Fe(i-)=2wiiv/"”-[^v<''2)+fi^v(''2)]rf,,2  *  <15> 

mV  0  r> 


24 


IT 


1/J 


(14) 


and 


p(r)= 


4t rr2 


2»,v[^W  +  fi,VW].  (16) 

hV 


Here  wn>^  is  the  occupation  number  of  subshell 
ii'k' -n'l'j',  the  summation  is  over  all  occupied  sub¬ 
shells,  r>  is  the  greater  of  r  and  r2,  and  and  Q„>K-  are 
the  so-called  large  and  small  components  of  the  radial 
function  of  an  electron  in  the  n  V  subshell.  The  subscript 
a  used  in  Eq.  (11)  to  distinguish  bound  orbitals  from  free 
ones  has  been  dropped  here  for  convenience. 

In  the  application  to  excitation  in  Refs.  3-6,  the  poten¬ 
tial  given  by  Eqs.  (14)  — (16)  was  evaluated  using  a  single 
mean  configuration  with  fractional  occupation  numbers 
in  which  the  occupation  for  the  active  electron  was  ap¬ 
proximately  split  between  initial  and  final  shells.  In  ob¬ 
taining  the  ionisation  results  given  in  Sec.  Ill,  we  mostly 
used  the  initial  configuration  of  the  target  ion  in  deter¬ 
mining  the  potential  with  Eqs.  (14)  —  ( 1 6).  For  example,  in 
considering  either  inner-shell  ionisation  or  ionisation  of 
the  valence  electron  of  Li-like  ions  in  the  ground  level, 
the  configuration  ls22s  was  used,  while  for  ionization  of  a 
2pl/2  electron  in  a  Li-like  ion  the  configuration  \s22pl/2 
was  used.  This  is  a  simple,  straightforward  procedure. 
However,  one  that  would  more  nearly  correspond  to  the 
procedure  used  successfully  for  excitation  in  Refs.  3-7 
would  be  to  reduce  the  occupation  number  of  the  initial 
subshell  of  the  active  electron  by  0.5  and  put  an  occupa¬ 
tion  number  of  0.5  in  a  very  high  subshell  to  mock  up  the 
effect  of  the  ejected  electron.  Thus  a  few  test  cases,  for 
which  results  in  Sec  III  are  indicated  by  asterisks  as  su¬ 
perscripts,  were  done  this  way.  Specifically,  test  cases 
were  done  using  the  mean  configurations 


lsl-52s'6d°5%  , 

(17) 

1  s22s°'56dfj2  , 

(18) 

Ishp^d0^  , 

(19) 

and 

Is  ls2lp \'/22p2/26d®'/2  , 

(20) 

in  determining  the  potential  with  Eqs.  (14)— (16)  for 
inner-shell  ionization  of  Li-like  ions  in  the  ground 
configuration,  ionization  of  the  valence  electron  in  Li-like 
ions  initially  in  the  ls22s  and  ls22pl/2  configurations,  and 
ionization  of  a  2 pl/2  electron  in  neonlike  ions  in  the 
ground  configuration,  respectively.  These  altered  poten¬ 
tials  affect  results  appreciably  only  for  relatively  low  Z, 
where  the  electron-electron  contribution  to  the  potential 
is  most  significant. 

Although  we  expect  eventually  to  write  a  more  general 
program,  at  present  the  computer  program  only  calcu¬ 
lates  ionization  cross  sections  with  the  form  of  hydrogen- 
ic  cross  sections  except  that  the  orbitals  are  calculated  us¬ 
ing  the  potential  of  Eqs.  (14)— (16).  Thus,  in  this  case, 
J,"=0  and  and  so  the  summation  over  J[  is  omit¬ 

ted.  The  present  program  can  obviously  be  applied  to 
ionization  of  the  valence  electron  in  Li-like,  Na-like,  and 
Cu-like  ions.  However,  as  shown  in  the  Appendix  of  Ref. 
18,  a  program  such  as  the  present  one  has  much  wider 
applications.  In  particular,  it  applies  whenever  both  the 
initial  and  final  states  are  pure  states,  such  as  is  the  case 
for  ionization  of  He-like,  Ne-like,  and  Ni-’ike  ions  in 
their  ground  levels,  and  it  also  applies  if  oi.‘,  either  the 
initial  or  final  level  is  a  pure  state.  Hence  it  is  applicable 
for  ionization  of  F-like  and  Co-like  ions  as  well  as  inner- 
shell  ionization  of  Li-like,  Na-like,  and  Cu-like  ions.  In 
order  to  make  application  to  these  more  complex  cases, 
one  must  multiply  by  the  initial  occupation  number  wnK 
of  the  active  subshell  iik,  and  if  more  than  one  state  for 
the  final  ion  is  possible,  one  must  multiply  by  a  branching 
ratio  factor  R  considered,  for  example,  in  Ref.  19.  Also, 
if  mixing  occurs  in  the  initial  or  final  level,  one  must  mul¬ 
tiply  by  the  square  of  the  mixing  coefficient  and  sum  over 
the  mixed  states.  It  is  also  convenient  to  express  results 
in  terms  of  a  reduced  cross  section  QR  by  factoring  out  a 
7raJ//2  factor,  where  I  is  the  ionization  energy  in  ryd¬ 
bergs.  Then,  if  both  initial  and  final  states  are  pure  ones, 
the  cross  section  for  ionization  from  subshell  iik  is  given 
by 

ira2 

Q  ~ ~Y~ w,ikRQk  ,  (2D 

while,  if  either  the  initial  or  final  state  is  a  mixed  one,  Eq. 
(21)  should  be  multiplied  by  the  square  of  the  mixing 
coefficient  and  summed  over  the  mixed  states,  as  men¬ 
tioned  previously. 

Finally,  we  note  that  it  is  well  known  that  the  relative 
phase  of  the  two  final  free  electrons  is  unknown  when  the 
central  field  approximation  has  been  made  in  determining 
their  orbitals.  The  choice  of  phase  used  in  our  approach 
is  what  is  sometimes  called  the  “natural”-phase  approxi¬ 
mation  [see  Eq.  (10)  of  Ref.  14].  This  is  the  correct 
choice  in  the  special  case  of  a  nonrelativistic  treatment  as 
Z  — >  oo .  Thus  one  might  expect  it  to  be  a  good  approxi¬ 
mation  for  highly  charged  ions. 

III.  NUMERICAL  RESULTS  AND  DISCUSSION 

Ionization  cross  sections  by  the  present  method  are 
compared  with  relativistic  results  available  by  other 
methods  in  Table  I.  The  entries  labeled  Ref.  16  are  re- 
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suits  calculated  with  the  relativistic  distorted-wave  pro¬ 
gram  used  in  the  calculations  of  the  direct  ionization  con 
tribution,  as  compared  with  the  indirect  excitation- 
autoionization  contribution,  in  Ref.  15  dealing  with  ion¬ 
ization  of  Na-like  Au  (Z  =79).  That  program  also  uses 
the  so-called  natural-phase  approximation  [Eq.  (10)  of 
Ref.  14].  Thus  it  differs  from  the  present  program  in  the 
physics  used  oniy  in  that  the  bound,  incident,  scattered, 
and  ejected  electron  functions  are  calculated  in  the 
Dirac-Fock  potential20  ratht  than  the  more  approximate 
Dirac-Fock-Slater  potential  used  here.  This  is  seen  to 
have  little  effect  in  the  cases  considered  in  Table  I,  espe¬ 
cially  for  the  more  highly  charged  ions,  where  the  nu¬ 
clear  potential  more  completely  dominates.  The  results 
in  Refs.  12  and  13  were  obtained  in  a  similar  way  to  those 
of  Ref.  16  except  that  the  “maximum-interference”-phase 
approximation  [see  Eq.  (11)  of  Ref.  14]  was  used.  Of 
course,  this  gives  smaller  cr;ss  sections  than  the  natural- 
phase  approximation,  but  the  difference  is  usually  small. 
One  sees  that  the  present  results  are  also  close  to  those  of 
Refs.  12  and  13,  but  are  always  larger,  as  expected.  Fi¬ 
nally,  the  results  of  Ref.  14  differ  from  the  others  in  that 
they  include  the  full  lovvest-order  QED  interaction  be¬ 
tween  the  electrons  rather  than  simply  the  Coulomb  in¬ 
teraction  \/r,j  in  calculating  the  scattering  amplitudes. 
In  other  words,  they  include  the  so-called  generalized 


Breit  interaction.  However,  they  omit  the  exchange  and 
interference  terms,  which  they  estimate  to  have  no  more 
than  a  15%  effect.  Thus,  in  comparing  with  those  re¬ 
sults,  we  also  omit  these  terms.  The  agreement  is  seen  to 
be  rather  good  in  this  case  as  well,  which  is  consistent 
with  the  conclusion  reached  in  Ref.  14  and  also  demon¬ 
strated  for  hydrogenic  ions  in  Ref.  21  that  inclusion  of 
the  generalized  Breit  interaction  has  little  effect  on  ion¬ 
ization  until  high-impact  electron  energies  Z  250  keV  are 
reached.  Our  results,  like  the  relativistic  calculations  of 
these  other  workers,  are  about  a  factor  of  4  smaller  than 
the  recent  measurements  of  Ref.  1 1. 

In  Table  II  we  give  the  present  results  for  many  addi¬ 
tional  cases  involving  ionization  from  the  Is,  2s,  2pl/2, 
and  2p3/2  subshells.  In  the  interest  of  brevity,  closed 
inactive  subshells  are  omitted  in  giving  the  transitions  for 
neonlike  ions.  The  results  are  given  for  the  reduced  ion¬ 
ization  cross  section  QR,  which  is  related  to  the  ioniza¬ 
tion  cross  section  according  to  Eq.  (21).  In  these  cases 
the  branching  ratio  R  is  unity  except  for  inner-shell  ion¬ 
ization  of  Li-like  ions,  where  it  is  2.  and  2.  for  ionization 

to  the  (ls2s)0  and  (ls2s)[  states  of  the  He-like  ions,  re¬ 
spectively.  Results  of  Moores,  Golden,  and  Sampson22 
for  the  nonrelativistic  Coulomb-Born-exchange  reduced 
ionization  cross  section  QR  for  hydrogenic  ions  in  the 


TABLE  I.  Comparison  between  present  results  and  recent  relativistic  calculations  by  other  workers  of  the  cross  sections  tcnrl  for 
ionization  from  various  sublevels  of  various  types  of  ions  with  various  values  for  the  nuclear  charge  number  Z.  Here  2 p*  means 
2pt/i  and  2 p  means  2 pS/i.  The  present  results  were  obtained  using  the  initial  configuration  of  the  target  ion  in  calculating  the  Dirac- 
Fock-Slater  potential  with  Eqs.  (14)— (16).  x  [y]=x  X 10*'. 


Active 

subshell 

Ion 

type 

Z 

Source 

I  (keV) 

1.25 

1.351 

u  =  z/I 

1.448  1.50 

1.552 

1.737 

3s 

Na 

34 

Present 

1.036 

9.72[ — 21] 

1.09[— 20] 

1.18[ — 20] 

1.29[— 20] 

Ref.  16 

1.036 

9.80[— 21] 

1.09[—20] 

1 . 1 8[ — 20] 

1.27[— 20] 

2 P* 

Ne 

34 

Present 

2.582 

3.33[ — 21] 

4.80[— 21] 

Ref.  16 

2.583 

3.43[ — 21] 

4.88[— 21] 

2 p 

Ne 

34 

Present 

2.539 

6.92[ — 21] 

9.97[ — 21] 

Ref.  16 

2.539 

7.14[ — 21] 

9.98[ — 21] 

u  =e/7 

1.05 

1.125 

1.25  1.50 

2.00 

2.50 

3.00 

3s 

Na 

79 

Present 

8.373 

7.70[— 23] 

1.26[— 22]  1.79[ — 22] 

2. 13[ — 22] 

2.16[— 22] 

2. 12[ — 22] 

Ref.  16 

8.370 

7.72[ — 23] 

1.24[ — 22]  1.77[— 22] 

2. 1 1  [ — 22] 

2.17[ — 22] 

2. 12[ — 22] 

35 

Na 

92 

Present 

12.204 

1.68[— 23] 

3.67[ — 23] 

Ref.  16 

12.202 

1.68[— 23] 

3.70[— 23] 

ll  =£// 

1.10 

1.50 

2.00 

2s 

Li 

92 

Present 

32.96 

4.20[— 24] 

1.24[— 23] 

1.55[— 23] 

Ref.  12 

32.84 

4.09[— 24] 

1 .21  [ — 23] 

1.51[— 23] 

2s 

Ne 

92 

Present 

25.31 

1.34[— 23] 

Ref.  13 

25.31 

1.30[ — 23] 

2 P* 

Ne 

92 

Present 

29.27 

4.93[— 23] 

Ref.  13 

29.27 

4.77[ — 23] 

2 p 

Ne 

92 

Present 

30.00 

3.69[— 23] 

Ref.  13 

29.95 

3.57[ — 23] 

Is 

He 

92 

Present3 

130.4 

0.54[— 24] 

i.95[— 24] 

2.79[— 24] 

_ 



Ref.  14 

130.2 

0.51  [-24] 

1.76[ — 24] 

2.72[— 24] 

’Calculated  with  exchange  and  interference  terms  set  to  zero  because  that  was  done  in  the  calculations  of  Ref.  14. 
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TABLE  II.  Comparison  of  values  for  the  reduced  ionization  cross  section  QR.  Here  2 p*  means  2 pxn  and  2 p  means  2 p}/2. 
Unasterished  entires  were  obtained  using  the  initial  configuration  of  the  target  ion  in  determining  the  Dirac-Fock-Slater  potential 
with  Eqs.  (14)  -(16),  while  the  asterisked  entries  were  obtained  using  the  configurations  of  Eqs.  tl7j-t20j  in  determining  die  potential. 
x  [>>] =x  X  10v.  


’’Nonrclativistie  Coulomb-Born  Exchange  values  for  h>drogenic  ions  from  Moores,  Golden  and  Sampson,  Ref.  22.  These  values  arc 
independent  of  Z. 
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limit  Z  — *■  co  are  included  for  comparison.  These  are  in¬ 
dependent  of  Z. 

It  is  interesting  to  note  that  comparisons  with  other 
more  elaborate  calculations  and  experiments  made,  for 
example,  in  Refs.  22  and  23  indicate  the  QR  lead  to  cross 
sections  that  are  quite  accurate  for  Z  satisfying  Eq.  (1) 
with  Z  <  26.  This  tends  to  confirm  our  expectation  that 
the  present  relativistic  distorted-wave  results  are  accurate 
for  Z  satisfying  Eq.  (1)  because  one  sees  from  Table  II 
that  the  present  results  agree  rather  well  with  the  corre¬ 
sponding  QR  values  for  low  and  intermediate  Z.  Unfor¬ 
tunately,  there  are  no  results  by  the  more  elaborate  rela¬ 
tivistic  programs  of  Refs.  12-16,  with  which  we  can 
compare  for  large  Z,  barely  satisfying  Eq.  (1).  However, 
the  comparisons  for  Na-like  and  Ne-like  selenium 
(Z  =34)  ions  made  in  Table  I  with  the  results  of  Ref.  16 
do  show  good  agreement  for  Z  ^3iV  and  3.4iV,  which  are 
quite  close  to  Z—2N  or  2.5 iV. 

Initially,  all  our  calculations  were  done  using  the  initial 
configuration  of  the  target  ion  in  determining  the  Dirac- 
Fock-Slater  potential  with  Eqs.  (14)- (16).  However, 
some  of  the  results  for  QR  for  low  Z,  especially  for  ion¬ 
ization  from  the  2 phi  and  2 pitl  subshells,  looked  slightly 
anomalous  to  us  Hence  we  decided  to  do  some  addition¬ 
al  test  cases  using  the  configurations  given  by  Eqs. 
(17)— (20)  in  determining  the  potential  with  Eqs. 
(14)— (16).  This  latter  procedure  is  more  nearly  like  that 
used  for  excitation  in  Refs.  3-7.  These  results  are  indi¬ 
cated  by  asterisks  as  superscripts  in  Table  II.  One  sees 
that  the  effect  is  quite  large  for  Z  =  8,  especially  for  ion¬ 
ization  of  the  2 phl  electron  in  Li-like  ions  in  the  ls72pl/2 
configuration,24  where  the  asterisked  entries  are  about 
MM  lower  than  corresponding  unasterisked  entries. 
However,  the  effect  rapidly  decreases  as  Z  increases  and 
is  seen  to  be  almost  negligible  (-2.5%)  for  the  same 
transition  when  Z  =26. 

It  appears  that  use  of  results  determined  using  Eqs. 


(17) -(20)  would  reduce  the  “bumpiness”  in  the  data  for 
low  Z  and  would  give  values  for  QR  for  any  given  sub¬ 
shell  that  vary  quite  smoothly  with  ionization  energy  and 
for  which  quite  simple  fits  could  be  made.  In  this  connec¬ 
tion  we  note  that  accurate  fits  of  the  QR  to  simple  func¬ 
tions  of  the  impact  electron  energy  in  threshold  units  u 
that  are  readily  integrated  over  a  Maxwellian  electron 
distribution  function  to  obtain  ionization  rates  have  been 
made  in  Ref.  22.  Since,  as  noted  previously,  the  present 
relativistic  results  for  QR  are  generally  quite  close  to 
those  of  Ref.  22  for  QR,  except  for  high-Z  and/or  high- 
impact  electron  energies,  one  would  expect  that  fairly  ac¬ 
curate  fits  of  the  relativistic  results  for  the  reduced  cross 
section  could  be  made,  as  well,  probably  using  the  same 
functional  form  given  by  Eq.  (6)  of  Ref.  22,  but  allowing 
the  coefficients  to  be  slowly  varying  functions  of  an 
effective  Z  or  of  Z  and  N.  This  would  be  very  convenient 
for  applications  to  plasma  modeling. 

In  future  work  we  will  attempt  to  do  this.  Also,  we 
will  consider  ionization  from  additional  higher  subshells 
in  various  types  of  ions.  In  addition,  we  expect  to  extend 
the  approach  to  autoionization  so  that  we  can  treat  the 
excitation-autoionization  contribution,  which  sometimes 
considerably  exceeds  the  direct  contribution  to  ionization 
even  for  high  Z,  as  shown  in  Ref.  15. 
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ABSTRACT 

The  factorization  method  of  Bar-Shalom  et  al  [Phys.Rev.  A  38,  1773  (1988)] 
is  extended  to  relativistic  distorted  wave  cross  sections  for  ionization  by  electron 
impact.  This  leads  to  a  very  great  simplification  for  complex  ions.  In  particular, 
when  mixing  is  confined  to  the  states  in  a  complex  (having  the  same  set  of  n  values, 
parity  and  J  value)  the  ionization  cross  section  takes  the  form  of  a  summation 
over  states  of  the  product  of  a  readily  calculated  quantity  that  depends  only  on 
target  ion  properties,  such  as  mixing  coefficients  and  angular  momenta,  and  a  cross 
section  having  exactly  the  same  form  as  a  hydrogenic  cross  section  except  that  the 
radial  functions  should  be  calculated  using  the  appropriate  potential  for  the  ion 
being  considered.  Similar  results  are  obtained  for  intermediate  coupling  using  LS 
coupling  notation  and  for  totally  non-relativistic  calculations.  Only  slightly  more 
complicated  formula  apply  when  mixing  is  included  outside  a  complex.  It  is  also 
noted  that  similar  expressions  apply  for  photoionization.  Sample  numerical  results 
are  obtained  and  compared  with  relativistic  calculations  of  Moores  and  Pindzola 
[Phys.Rev.  A  42,  5384  (1990)].  Quite  good  agreement  is  obtained  when  mixing  is 
included  among  the  same  set  of  states. 
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I.  INTRODUCTION 

Recently  there  is  increased  interest  in  the  properties  of  highly  charged  ions 
with  very  large  values  for  the  nuclear  charge  number  Z ,  partly  due  to  the  interest  in 
developing  ultrashort-wavelength  lasers.  Also  increasingly  accurate  measurements 
of  various  electron-ion  scattering  processes  involving  very  highly  charged  ions  are 
being  made  as  a  result  of  technological  advances  associated  with  ion  sources,  traps 
and  storage  rings.1,2  For  such  ions  with  Z  >  25  or  30  the  j  dependence  of  the  radial 
functions  for  some  orbitals  becomes  significant  so  that  a  fully  relativistic  approach 
based  on  the  Dirac  equation  should  be  used  in  calculating  their  properties. 

One  of  the  processes  of  interest  is  ionization  of  highly  charged  ions  by  electron 
impact.  Recently  several  fully  relativistic  computer  programs  have  been  obtained 
and  applied  to  the  calculation  of  cross  sections  for  ionization  of  highly  charged  ions 
by  electron  impact. 3-3  Since  relativistic  ionization  cross  sections  tend  to  be  lenthy 
to  compute  and  many  are  needed,  it  is  desirable  to  have  a  vecy  rapid  method  of 
calculation.  Our  purpose  here  is  to  show  how  such  an  approach  can  be  obtained 
by  extending  the  recent  factorization  method  of  Bar-Shalom  et  al10  for  excitation 
to  ionization.  For  excitation  this  approach  leads  to  a  huge  reduction  in  the  angular 
part  of  the  calculation.  This  is  very  beneficial  when  that  part  of  the  calculation 
is  large  in  a  conventional  treatment.  This  occurs  when  a  small  number  of  orbital 
transitions  contribute  to  a  very  large  number  of  transitions,  such  is  the  ca.se  for 
innershell  excitation  of  Na-like  ions  and  transitions  between  excited  levels  of  Ne-like 
and  Ni-like  ions,  all  of  which  are  of  interest  for  X-ray  laser  research.  Also,  as  pointed 
out  in  Ref.  11  and  used  in  large-scale  calculations  in  Ref.  12  -  17,  the  factorization 
method  is  ideal  for  calculating  cross  sections  for  a  given  class  of  transitions  simul¬ 
taneously  for  a  large  part  of  an  isoelcti_mic  sequence  by  using  fits  of  the  radial  part 
to  power  series  in  Z .  As  we  will  show,  similar  benefits  occur  for  ionization  when  the 
factorization  method  is  used.  In  fact,  the  simplification  in  the  appropriate  formula 
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for  ionization  is  even  somewhat  greater.  Moreover,  similar  simp’e  formulae  apply 
for  photoionization  and  for  semi-relativistic  or  totally  non-relativistic  calculations 
expressed  in  LS  coupling  notation. 

In  the  next  lengthy  section  the  pertinent  theory  is  ,o*;  Then  in  Sec.  Ill  a 
discussion,  of  results  and  comparison  with  other  work  n»  z.'v  in  the  final  section 
we  give  a  brief  summary  and  conclusions. 

II.  THEORY 

In  outlining  the  appropriate  theory  we  will  follow  :he  procedure  used  in  Ref.  18, 
where  results  for  ionization  were  obtained  by  first  considering  excitation  to  a  highly 
excited  bound  level.  Also  many  of  the  equations  of  Ref.  18  apply  with  only  slight 
modification  because  the  angular  part  of  the  matrix  elements  of  the  Coulomb  inter¬ 
action  between  electrons  1/r^  is  the  same  in  jj  coupling  for  a  relativistic  treatment 
as  for  a  non-relativistic  treatment.  Since  considerable  use  of  these  equations  will  be 
made,  equation  (x)  of  Ref.  18  will  be  designated  equation  (S,x). 

First  we  will  obtain  the  result  for  hydrogenic  ions  using  the  factorization 
method.  There  is  little  advantage  in  this  for  calculating  hydrogenic  cross  sections. 
The  reason  we  do  it  is  because,  in  later  considering  complex  ions  by  the  factorization 
method,  we  will  see  that  the  result  for  ionization  takes  the  form  of  a  summation  of 
the  product  of  a  readily  calculated  quantity  that  depends  only  on  the  ion  properties 
and  a  cross  section  having  exactly  the  same  form  as  a  hydrogenic  cross  section  ex¬ 
cept  that  the  radial  functions  should  be  calculated  using  the  appropriate  potential 
for  the  actual  ion. 


A.  Hydrogenic  Ions 


The  nonrelativistic  cross  section  for  excitation  of  hydrogenic  ions  is  expressed  in 
jj  coupling  by  Eq.  (5,20).  This  also  applies  for  relativistic  calculations  of  excitation 
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of  hydrogenic  ions  after  a  fe\v  modifications  are  made.  First  the  impact  electron 
energy  in  Rydbergs,  which  occurs  in  the  denominator  of  Eq.  (S,20)  and  which  we 
will  designate  e(Ryd),  should  be  replaced  by  k2 ,  where  k  is  the  impact  electron  wave 
number.  It  is  related  to  e(Ryd)  by  the  relativistic  expression 


a 


kz  =  e(Ryd)[l  +  ~e(Ryd)}, 


(1) 


where  a  is  the  fine  struct  e  constant  e2 / %c.  Also  the  “direct”  and  “exchange” 
radial  integrals  Dx  and  Ex  given  by  Eqs.  (S ,14)  and  (S ,18)  should  be  replace  i  by 
the  relativistic  expressions,  Eqs.  (9)  and  (10)  of  Ref.  11. 

We  disgress  for  a  moment  to  repeat  these  equations  and  other  related  equations 
for  convenience  and  later  reference 

p  OO  i*  oo 

=  ^  (ri^n'al'aj'a  (rl)  Qnalaja{rl)Q  n'al'aj'a{rl)\ 

J  n  J  n 


(2) 


T 

x  “x+T [-P elj (r 2 )P t> Vj> (**2  )  +  Qelj(r2)QC'lij>(r2)\dr1dr2, 


and 


oo  rco 


nco 

[*»•  )-?«'/'  j>  (ri  )  +  Qnofoj0(ri)(5<:'/'j'(rl)] 

_ 

rx, 

x_3^TfP{b'(r2 )pn'j'j'a(r2)  +  Qtlj{r2)Qn'avaya  (r2)\dr1dr2, 


(3) 


where  r<  (r>)  is  the  lesser  (greater)  of  r\  and  r?,.  la  these  equations  (/a,  0  and 
(jaij)  are  the  initial  obital  and  totai  angular  momentum  quantum  numbers  for  the 
bound  electron  and  the  impact  electron,  respectively.  na  is  the  initial  principal 
quantum  number.  Primes  on  symbols  indicate  corresponding  final  state  quantities. 
The  “large”  and  “small”  components  Pnaiaja  =  PnaKa  and  Qnaiaja  =  QnaKa  of  the 
radial  function  satisfy  the  coupled  Dirac  equations 

A  1 

Q  na  Ka 


d  Ka 

a 

4  ' 

T  +  ~ 

dr  r  J 

P n„  Ka 

=  2 

€naxa  -  V  -i - 2 

L  or 

(4) 
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and 

d  Ka 
.dr  r 

where  enaKa  is  the  energy  eigenvalue  and  na  is  the  relativistic  quantum  number 
satisfying 


a 


QnaKa  —  g  (V  )^a  Kj  I 


(5) 


Ka  —  j  ja  —  jj  i  Ka  —  (^a  "b  l)j  Jc  —  ”b  2‘  (6) 

For  the  special  case  of  hydrogenic  ions  V  =  —2 Z/r,  where  Z  is  the  nuclear  charge 
number.  The  bound  state  radial  functions  satisfy  the  normalisation  condition 

/Vi«>) +  <£.«.(*•)]*•■=  1-  (7) 

Jo 

Although  the  free  electron  radial  functions  Peij  =.  PcK  and  Qtij  =  QeK  satisfy 
equations  analogous  to  Eqs.  (4)  -  (6),  the  normalization  condition  is 


r 


[P<> K(r)P€K(r)  +  Q£'*(r)Q£K(r)]  =  tt S(e  -  e'). 


(8) 


Now  we  return  to  a  consideration  of  Eq.  (S,20)  and  separate  the  sums  over  A 
in  the  direct  and  exchange  contributions  ,  letting  A  — *  A'  in  the  latter.  Also  in  order 
to  apply  the  factorization  method,  we  make  use  of  the  well  known  formula19 

(j  J  >:  *;}!? ;  ?}-  « 

Then  applying  all  this  to  Eq.  (S ,20)  and  dropping  the  Z 2  factor  because  we  do  not 
assume  that  the  piincipal  Z  dependence  has  been  scaled  out,  we  have  the  relativistic 
expression  for  the  cross  section  for  electon  impact  excitation  of  a  hydrogenic  ion 

:■  f) 


/  J  /  nt  */  \  87 TClp 

Q  H  \na^a3a  ~  ^a'^aJa)  — 


1. 1' 
}.)' 


(2 ja  +  l)^2  7 

xDx(nala ji clj ; n'a l'ajla € l' j' )  <  ja  ||  CA  ||  j'a  X  j  ||  CA  ||  j'  > 

-EE(-d2j'+v+,(2<  +  i){j;  J  *}{$  j  j} 


T  2 


xB*'(n .l.j.djinMJf?)  <  u  II  Cx'  ||  j'  X  j  ||  ||  j'a  > 


A' 


*A' 


(10) 


where 


<J1||Ci|li2>=-(-l))1-I/2[(2;1  +  l)(2j2  +  l)]1/2(i1  J  i\).  (11) 

2  2 

We  note  that  the  compact  result  given  by  Eq.  (11)  is  equivalent  to  that  given  by 
Eqs.  (S ,12),  (S,13)  and  (S,19)  except  for  a  slight  change  in  the  phase  factor  because 
we  here  assume  l  is  coupled  before  s  =  1/2. 

The  result  given  by  Eq.  (10)  can  be  considerably  simplified  by  performing  the 
summation  over  J  using  the  formula19 


?«*»{?  )  a  j}- 


2A  +  1 


(12) 


Then  after  interchanging  the  labeling  X'  and  t  in  the  exchange  contribution  so  the 
results  look  more  like  the  factori2ation  results  in  Ref.  10,  and  using  the  fact  that 
(—l)2-'  =  —1  because  j'  is  a  half  integer,  the  result  can  be  written 


where 


g.-«2 

Qh  laja  -  <  O'!  )  =  ^Jjp-5jOA(n«W«>nIiO«)i 


1,1 1 
j.j* 


(13) 


(14) 


and 


PX(n.l.}.d}-,n’.fjW)  =  (2A  +  l)'1'2  D\nM.dyn’JJJ  l’ j’) 

X  <  io  II  cx  II  j'a  ><  j  II  Cx  II  >  +  E(-l)i+‘(2A  +  1)1/2  {  j'  *}  (15) 

II  C‘  ||  j‘  X  j  ||  C‘  ||  &  >  . 


In  order  to  obtain  the  relativistic  cross  section  for  ionization  from  sublevel 
nalaja  in  a  hydrogenic  ion  we  simply  replace  the  final  excited  bound  electron  with 
an  ejected  electron,  sum  over  its  angular  momenta  and  integrate  over  its  energy. 
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Also  the  7r  in  Eq.  (13)  is  omitted  due  to  the  different  normalization  for  a  free  electron 
function,  see  Eq.  (8).  The  result  can  be  written 

=  ...  °  E  <?A( (16) 

\“3a  +  Jq 

where  I  is  the  ionization  energy  and 

=  E  P\^ueir,t"l"i’Wl’i'f  (IT) 

1,1', I" 

i.i'.i" 

in  which  Px  is  given  by  Eq.  (15)  with  n'a,  l'a  and  j'a  everywhere  replaced  by  e" ,  l"  and 
j".  This  also  means  that  the  Dx  and  Ex  in  Eq.  (15)  should  be  given  by  Eqs.  (2)  and 
(3)  with  Pni  fi  ji  and  Qni  y  ji  everywhere  replaced  by  P(» i»j»  and  Finally 

we  note  that  this  procedure  corresponds  to  using  the  “natural”  phase  approximation 
as  defined  in  Ref.  5. 


B.  Complex  Ions 

Now  we  consider  complex  ions  and  again  we  first  obtain  results  for  excitation 
to  a  highly  excited  bound  level.  The  distorted  wave  cross  section  for  an  excita¬ 
tion  transition  A tJt  —  A 'tJ[  can  be  expressed  in  terms  of  the  reactance  matrix  R. 
For  ions  more  than  a  few  times  ionized  the  elements  of  the  reactance  matrix  are 
small,  especially  for  excitation  to  very  highly  excited  levels.  Hence,  unitarization  is 
unnecessary.  Then  the  cross  section  is  given  by 

+  1)E  I  I2- 

l.l' 

Here  Jt  and  J  are  the  total  angular  momentum  quantum  numbers  of  the  target  ion 
and  the  total  system,  respectively.  gt  is  the  statistical  weight  of  the  initial  level  of 
the  target  ion  and  At  designates  all  quantum  numbers  in  addition  to  Jt  that  are 
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necessary  to  specify  the  initial  level  of  the  target  ion.  Other  symbols  have  the  same 
meanings  as  in  the  previous  subsection.  Primes  on  symbols  indicate  corresponding 
final  state  quantities.  In  general  the  initial  and  final  levels  of  the  ion  will  each  be 
mixtures  of  pure  states  having  the  same  total  angular  momentum  and  parity.  Thus 

R(A, J, elj J; A't J'te‘ l'j')=  £ 

Pt,Pt  (19) 

x  R(Pt  Jtdj  J]  P'tJ't e'  l'  j’  )> 

where  (3t  designates  all  quantum  numbers  in  addition  to  Jt  neccessary  to  specify 
the  pure  state  (3tJt,  which  contributes  to  At  Jt  with  corresponding  mixing  coefficient 
bJt(At,/3t)‘  Again  primes  on  symbols  indicate  corresponding  final  state  quantities. 

The  reactance  matrix  has  a  direct  and  an  exchange  part 

R  =  Rd  -  R\  (20) 


In  obtaining  detailed  results  for  the  pure  or  unmixed  expressions  for  Rd  and  Re 
we  first  consider  the  case  that  there  are  only  filled,  or  closed,  subshells  in  addition 
to  the  active  one,  which  we  label  a.  Again  the  results  of  Ref.  18  apply  with  slight 
modifications.  Specifically,  Eqs.  (S,32)  -  (S,38)  are  applicable  after  modifications 
analogous  to  those  of  the  previous  subsection  are  made.  In  particular,  in  order  to 
use  the  factorization  method,  the  9 -j  in  Eq.  (S,38)  should  be  re-expressed  using  the 
formula19 
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the  resulting  expressions  for  Rd  and  Re  to  Eq.  (20)  the  result  can  be  written 

=  2  jwur'oW  iyr“«J.)[(2J,  +  mr,  +  i)]1/2(-i 

x[E(-da{-;  j  f}{S;  r- 


x  <  i.  II  c* II  ii  ><  i  II  c; 


j'  > 


*?»-*>'<” *»{’■  i  Dir,  i  SO  *  f} 


(22) 


xEx‘(nJJaeIj;n'JJ'ae'l'j')  <  j .  ||  CA'  ||  j'  X  j  ||  C 


A' 


*A' 


i«  > 


In  giving  the  exchange  contribution  in  Eq.  (22)  we  used  the  fact  that  since  j1  is  an 
integer  (— l)2j  =  —1.  In  writing  Eq.  (22)  all  symbols  used  previously  have  retained 
the  same  meanings  and  Dx  and  Ex  are  given  by  Eqs.  (2)  and  (3).  However,  now 
the  potentials  used  in  Eqs.  (4)  and  (5)  determining  Pn<t, c0  and  QnaKa  and  in  the 
analogous  equations  determining  P(K  and  Q(K  should  be  those  appropriate  for  the 
complex  ion  being  considered.  Here  Ja  is  the  initial  total  angular  momentum  of  the 
active  subshell  a  with  occupation  w ,  while  J"  is  the  final  total  angular  momentum 
of  this  subshell  with  occupation  w  —  1.  The  (  |}  )  is  a  coefficient  of  fractional 
parentage.  aa  stands  for  any  additional  quantum  numbers,  such  as  the  seniority 
number,  required  to  completely  specify  the  state  when  there  are  several  states  with 
the  j™  configuration  having  the  same  Ja  value.  An  analogous  statement  applies  to 
ft",  J"  and  the  configuration. 

In  giving  the  final  detailed  form  of  the  right  hand  side  of  Eq.  (22)  we  have 
largely  replaced  the  subscript  a  with  the  subscript  t  as  compared  with  Eq  (21)  and 
Eqs.  (S.32)  -  (S,38),  which  lead  to  Eq.  (22).  Our  reasons  for  doing  this  should 
be  explained.  Of  course,  in  the  present  case,  where  any  spectator  electrons  are  in 
closed  subshells,  Ja  =  Jt,  the  total  angular  momentum  of  the  ion,  and  J"  =  J ",  the 
total  angular  momentum  of  the  remaining  core  after  one  electron  has  been  removed 
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and  put  in  the  excited  final  level  n'al'aj'a.  Also  J' ,  which  is  formed  by  coupling  j'a  to 
J'J,  is  equal  to  the  final  total  angular  momentum  of  the  ion  J't.  Thus,  it  was  valid 
to  replace  Ja,  J''andJ'  with  Jt,  J't'&ndJ't.  The  reason  for  doing  so  is  that  when  we 
go  to  more  complex  cases  with  spectator  electrons  in  partially  filled  subshells  the 
factors  where  these  replacements  have  been  made  remain  unchanged  and  we  only 
need  add  additional  factors  to  account  for  the  presence  of  the  spectator  electrons. 

These  additional  factors  all  come  from  the  fact  that  in  order  to  use  irre¬ 
ducible  tensor  techniques  to  evaluate  the  matrix  elements,  as  done,  for  example, 
in  Eqs.  (S,32)  -  (S,37),  the  coupling  must  be  of  the  same  type  for  the  initial  and 
final  states.  This  was  considered  in  Ref.  18  and  lead  to  Eqs.  (S,52)  and  (S,58).  Here 
as  in  Ref.  18  it  will  be  assumed  that  the  final  excited  level  n'a  l'aj'a  is  always  higher 
than  any  partially  filled  spectator  subshells  because  our  intention  is  eventually  to 
replace  n'al'aj'a  by  a  free  electron  state  in  order  that  we  have  ionization. 

By  the  same  arguments  as  lead  to  Eq.  (S,53)  one  finds  that,  if  there  are  only 
lower  partially  filled  subshells  than  the  active  subshell  a  and  these  have  total  angular 
momentum  J&,  then  the  extra  factor  that  should  multiply  the  right  hand  side  of 
Eq.(22)  is 

(_1)^+i.+^+*|(2J»  +  1)(2J.  +  !)]>/»  {  £  (23) 

In  this  case  the  initial  total  angular  momentum  of  the  ion  Jt  equals  Jba ,  where  Jba 
is  formed  by  coupling  Jb  to  Ja.  Similarly  the  final  total  angular  momentum  of  the 
core  J['  equals  J 'b'a,  which  is  formed  by  coupling  Jb  to  J" .  We  note  that  Eq.  (23)  also 
applies  for  the  case  that  there  are  no  partially  filled  lower  subshells  than  subshell 
a,  but  there  is  a  single  partially  filled  inactive  higher  subshell  with  total  angular 
momentum  Jb,  provided  the  phase  factor  is  replaced  with  (— l)J*+i«+</«+'/e  .  Of 
course,  according  to  standard  practice  one  would  then  couple  Ja  first  in  the  coupling 
of  Ja  to  Jb  so  Jt  and  J['  would  equal  Ja&  and  J"b,  respectively. 
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If  there  are  partially  filled  lower  subshells  than  subshell  a  having  total  angular 

momentum  Jb  and  also  a  single  partially  filled  higher  subshell  having  total  angular 

momentum  Jc,  then  the  extra  factor  multiplying  the  right  hand  side  of  Eq.  (22) 
should  be 

(_1)J6+Jc+2ia+2Jltt+J»+J»j(2J»  +  1)(2  Ja  +  1)(2J"  +  l)(2J6a  +  l)]1/2 

/  i.  J'J  *  i  { n  j;'  *.  \  (24) 

l  h  *.  w.  / 1 4  j.  j"  I ' 

In  this  case  the  initial  total  angular  momentum  of  the  ion  Jt  equals  Jbac  which  is 
formed  by  coupling  Jba  to  Jc,  and  the  final  total  angular  momentum  of  the  core  J " 
equals  Jbac,  which  is  formed  by  coupling  J'b'a  to  Jc.  If  in  addition  to  the  situation 
for  which  Eq.  (24)  applies  there  were  yet  another  still  higher  partially  filled  subshell 
with  total  angular  momentum  then  the  extra  factor  multiplying  the  right  hand 
side  of  Eq.  (22)  would  be 


(_  ^4  + Je  +  Jd+3ja  +2  Jba  +Jbac  +  J"  +  Jbac  +  J" 

x[(2Jj'.  +  1)(2J.  +  1)(27"  0  +  1X2*.  +  1)(2J,"  +  1)(2J,.C  +  1)]1/2 

?  J" 

Ja-  Jbac 


(25) 


X 


ja  J"  Ja 
Jb  Jba  Jba 


ja 

7" 

Jba 

.Jc 

J bac 

7" 

Jbacd 

and 

Jba 

T" 

Jbac 


J d.  Jt 


lc  Jbac 

J't' 


be  continued  for  any  number  of  partially  filled  inactive  subshells.  For  example,  if 
in  addition  to  the  situation  for  which  Eq.  (25)  applies  there  were  still  one  other 
higher  partially  filled  subshell  with  total  angular  momentum  Je,  the  extra  factor 
multiplying  Eq.  (22)  could  be  obtained  by  replacing  Jt  and  J "  in  Eq.  (25)  with 
Jbacd  and  Jbacd  and  then  multiplying  the  result  by  the  factor 

(_1)^+i-+J*.c-+JrK2Jr"  +  1)(2 Jbacd  +  l)]1/2  {  jja  j'b'“cd  Jbpd  }  ,  (26) 


where  J['  and  Jt  here  equal  Jbacde  and  Jbacda  respectively. 

Now  we  apply  Eq.  (22),  with  the  appropriate  modifications  just  discussed  for 
more  complex  cases,  to  Eqs.  (19)  and  (18).  In  doing  this  we  can  omit  the  phase 
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) 


factor  (— 1)J‘+J+J  because  J  is  formed  from  coupling  Jt  and  j  so  Jt  +  j  +  J  is  an 
integer.  Also  we  will  again  interchange  the  labels  t  and  A'  in  the  exchange  part  in 
order  that  the  result  be  more  like  that  obtained  in  the  previous  subsection.  The 
summation  over  J  can  be  performed  immediately  using  the  formula19 


c  J'tllJt  c  rt  \ 
j  j  Sir  j  j  S 


See 
2  C  +  1 


(27) 


Then  the  result  for  the  cross  section  can  be  written  in  the  factorized  form 


Q(U  -  U')  = 


87t  ai 


(2  Jt  +  1  )*2 


E  E 


.*•£  A  (28) 

X  Q  {nalajainalajainallaljalinallaljal)i 

where  we  used  gt  =  (2 Jt  +  1).  In  order  to  simplify  the  notation  we  used  U  =  At  Jt 
and  U'  =  A 'tJ[  for  the  initial  and  final  levels.  Also  we  let  S  =  (3tJt  and  S\  =  PtiJt 
indicate  pure  states  contributing  to  U ,  while  S'  =  and  S[  =  (3'n  J[  indicate 
pure  states  contributing  to  U' .  Thus, 


V  =  E  K U,S)  |  5  >,  U'  =  E  KU',S')  I  S'  >,  (29) 

S  S' 

where  the  V s  in  Eq.  (29)  are  the  mixing  coefficients  formally  written  bJt(At,fit)  and 
6J«( A't,/?j).  Similar  to  Eq.  (14),  except  that  now  due  to  mixing  non-diagonal  terms 
contribute, 

P\nal.udy,nlJJJl’i') 

(30) 

yPX(naiLi  jaidj]n'all'alj'^e  l' j') , 

where  the  Px  are  given  by  Eq.  (15),  but,  of  course,  the  radial  functions  entering 
Eqs.  (2)  and  (3)  should  now  be  calculated  using  the  appropriate  potentials  for  the 
actual  complex  ion  being  considered.  The  Bx  in  Eq.  (28)  are  readily  calculated 
quantities  depending  only  on  the  properties  of  the  ion.  In  particular,  we  can  write 


Q  {na.^ajaina^aja]'n'a\^a\ja\i'r,'al^a\ja\)  ~ 


i.i' 


BX(U,SS1]U\S'S'1)  =  FX(US,U'S')FX(US1,U'S[), 


(31) 
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> 


@K 


where 

FX(US,  U' S')  =  b(U ,  S)fx{S ,  S')b(U',S'). 
For  the  case  that  Eq.  (22)  directly  applies 

fx(S,S')  =  [(2  Jt  +  1)(2  J't  +  l)]1/2(-l)J‘+J‘"+i» 

xVv’Ur'^j'j j,,  jt} 


(32) 


(33) 


and  in  this  special  case  J<,  J/  and  Jt"  equal  Ja,J'a  and  J''  ,  respectively.  For  more 
complex  cases  all  that  is  required  is  that  the  right  hand  side  of  Eq.  (33)  be  multiplied 
by  the  appropriate  one  of  Eqs  (23)  -  (25),  or  in  the  most  complex  case  discussed, 
by  Eq.  (25)  modified  as  discussed  in  connection  with  Eq.  (26). 

As  in  the  previous  subsection,  in  order  to  obtain  results  for  ionization  by  elec¬ 
tron  impact  we  simply  replace  the  final  excited  bound  electron  with  a  free  ejected 
electron  having  energy  e"  and  orbital  and  total  angular  momenta  l"  and  j" .  Then 
we  sum  over  J't,l "  and  j" ,  integrate  over  ejected  electron  energy  and  divide  by  z  to 
acount  for  the  different  normalization  for  a  free  electron,  see  Eq.  (8).  Since  now  J” 
is  the  total  angular  momentum  of  the  final  ion  with  one  less  bound  electron  and  is  a 
good  quantum  number,  the  phase  factor  in  Eq.  (33)  with  j'a  replaced  by  j"  will  not 
contribute  to  the  cross  section  because  J[  is  formed  from  J['  and  j"  so  J[  +  J't'  +j" 
is  an  integer.  Also  the  summation  over  J[  can  be  performed  using  the  analog  of 
Eq.  (27) 


EM  +  i) 


ja  A  j"  1  f  jal 

J't  J't'  Jt)  \  J[ 


A  j" 
J't  Jt 


jv a  jal 
%ja  +  1 


(34) 


Generally  only  states  with  the  same  parity  can  mix.  In  order  that  this  be  satisfied 
for  both  the  initial  and  final  levels  of  the  ion,  while  Eq.  (34)  is  also  satisfied,  it 
is  necessary  that  la\  =  la.  Moreover,  it  is  usually  valid  for  highly  charged  ions  to 
include  mixing  only  among  states  in  a  complex,  that  is  with  the  same  set  of  n  values, 
as  well  as  parity  and  J  value.  In  addition,  for  ionization  both  nalaja  —*  e"l"j"  and 
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n'ail'aij'ai  ~ ►  e"  l"  j"  ■  Hence,  it  is  apparent  that  only  diagonal  terms  contribute 
to  Eq.  (30)  in  this  case.  Thus,  collecting  results,  the  relativistic  cross  section  for 
ionization  from  initial  ion  level  U  to  final  ion  level  U"  with  one  less  bound  electron 
can  be  expressed  in  the  very  simple  form 

Q(U  -  V")  =  Y,  B(V,SS1-,V",S"S'{)Q%(nalJa),  (35) 

s,s" 

where  Q\ ^  is  given  by  Eqs.  (15),  (16)  and  (17)  except  that  now  the  I  in  Eq.  (16) 
is  the  actual  ionization  energy  of  the  complex  ion  and  tne  radial  functions  entering 
the  expressions  for  Dx  and  E A  are  those  calculated  using  the  appropriate  potential 
for  the  complex  ion  being  considered.  Here,  similar  to  Eq.  (31) 

H(17,.S'.S'1;tf,,,S"S")  =  F(USiU"S")F{US1,U"S‘1')t  (36) 

where 

F(US,  U"S ")  =  6(17,  S)f(S,  S")b(U",S").  (37) 

As  before  S  and  S i  are  states  contributing  to  the  initial  target  ion  level  U .  Similarly 
S"  and  S"  are  states  with  total  angular  momentum  J "  contributing  to  final  ion  level 
U"  with  corresponding  mixing  coefficients  b(U",S")  and  6(17", 5").  For  the  simple 
case  that  there  are  only  filled  subshells  in  addition  to  the  active  subshell  a  the  factor 
f(S,  S ")  is  given  by 


f(S,S")  =  VwUrl°"J"  I }j>M-  (38) 

Again  for  more  complex  cases  all  that  is  required  is  that  the  right  hand  side  of 
Eq.  (38)  be  multiplied  by  the  appropriate  one  of  Eqs.  (23)  -  (25),  or  for  the  most 
complex  case  considered,  by  Eq.  (25)  modified  as  discussed  in  connection  with 
Eq.  (26). 
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One  might  have  thought  the  summation  over  Si  in  Eq.  (35)  would  not  be 
neccessary  due  to  the  8jajal  in  Eq.  (34);  however,  the  same  orbital  transition  can 
occur  from  different  states  contributing  to  the  initial  ion  level.  For  example,  in 
oxygen-like  ions  ionization  from  the  2 p3 /2  subshell  can  occur  from  any  of  the  states 
(2s\ j22p\  j22p\j2)q  ,  (2s\/22p\/2)o  and  (2p^22p3^2)0,  which  all  contribute  to  each  of 
the  even  parity  levels  with  Jt  =  0.  Also  ionization  from  2pi/2  can  occur  from  the 
first  and  last  of  these  three  states. 

By  procedures  like  that  given  in  the  appendix  of  Ref.  18,  one  finds  that  Eq.  (35) 
also  applies  for  photoionization  if  the  collisional  ionization  cross  sections  on  both 
sides  of  the  equation  are  replaced  with  corresponding  photoionization  cross  sections. 
Of  course,  Eq.  (35)  applies  as  well  when  non-relativistic  calculations  have  been  made 
and  expressed  in  jj  coupling  notation.  The  only  difference  would  be  that  the  radial 
integrals  Dx  and  Ex  in  Eq.  (15)  would  be  calculated  non-relativistically.  Also  in 
that  case  the  Qp^  is  Eq.  (35)  becomes  independent  of  ja  and  one  would  usually  want 
results  expressed  in  LS  coupling  notation.  Both  of  these  matters  will  be  discussed 
in  the  following  subsection. 

C.  Modifications  for  Near  Neutral  Atoms  or  Ions 

Although  our  interest  here  is  principally  in  relativistic  results  for  highly  charged 
ions,  the  convenient  expressions  obtained  in  the  previous  subsection  also  apply 
with  slight  modification  for  distorted  wave  ionization  calculations  in  general.  In 
particular,  we  consider  here  the  modifications  that  may  be  needed  in  treating  near 
neutral  atoms  and  ions  of  either  high  or  low  Z.  For  such  cases  there  are  two  kinds 
of  modifications  that  might  be  required.  One  of  these  is  that  one  might  not  want 
to  restrict  the  mixing  to  states  in  the  same  complex.  This  is  especially  true  if  Z  is 
quite  large  so  that  even  ionization  from  the  ground  level  involves  ionization  from 
shells  with  large  n  for  which  states  with  neighboring  n  values  have  quite  nearly  the 


same  energy.  The  other  is  that  one  might  want  results  expressed  using  LS  coupling 
notation,  which  is  more  familiar  to  most  workers,  rather  than  jj  coupling  notation, 
which  is  natural  for  relativistic  calculations. 

First  we  consider  inclusion  of  mixing  outside  the  states  in  a  complex.  In  this 
case  Eq.  (34)  and  the  argument  following  it  regarding  parity  still  apply  so  ja\  =  ja 
and  la i  =  la.  Thus,  the  angular  part  of  the  calculation  is  unchanged  and  Eq.  (35) 
still  applies  except  that  in  performing  the  summation  over  states  in  Eq.  (35)  there 
will  be  additional  contributions.  These  are  terms  in  which  Qp^ (nalaja)  is  replaced 
by  QPh  (nanailaja),  where  the  latter  is  also  given  by  Eqs.  (16)  and  (17)  except  that 
QX{nalaia)  is  replaced  with 


Q  (na  na\ la ja ) 


MM" 

i.i' 


(39) 

Now  we  consider  the  modifications  to  Eq.  (35)  that  are  required  if  LS  coupling 
notation  is  used  in  place  of  jj  coupling.  Similar  considerations  were  made  in  Sub¬ 
section  IVB  of  Ref.  18  and  again  we  can  make  use  of  some  of  the  equations  in  that 
reference.  Of  course,  in  using  LS  coupling  one  couples  the  orbital  angular  momenta 
of  all  electrons  in  each  subshell  nl  to  get  a  total  orbital  angular  momentum  for  each 
subshell.  Then  these  are  coupled  together  successively  working  outward  from  lower 
to  higher  subshells  until  a  total  orbital  angular  momentum  Lt  for  the  atom  or  ion 
is  obtained.  Similarly  spins  are  coupled  in  an  analogous  manner  until  total  spin 
St  is  obtained.  Then  Lt  and  St  are  coupled  to  give  total  angular  momentum  for 
the  ion  Jt.  However,  for  the  final  state  of  the  ion  we  use  this  procedure  only  for 
the  core,  which  corresponds  to  one  less  electron  in  the  active  subshell  a.  For  the 
final  excited  electron  in  the  subshell  a'  we  couple  l'a  and  spin  s'a  =  1/2  to  form  j'a , 
as  for  jj  coupling,  because  we  will  eventually  go  to  the  limit  that  this  becomes  a 
free  (ejected)  electron  to  give  ionization.  Then  in  order  to  use  irreducible  tensor 
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techniques  to  evaluate  the  reactance  matrix  one  must  recouple  the  .nitial  ion  wave 
function  so  it  is  coupled  in  the  same  way.  For  the  case  that  there  are  only  filled 
subshells  in  addition  to  the  active  subshell  a,  the  appropriate  equations  are  given  by 
Eqs.  (S,45)  -  (S,48).  Evaluation  of  the  pure  or  unmixed  reactance  matrix  elements 
then  proceeds  as  in  the  jj  coupling  case  because  it  is  only  the  inactive  electrons 
that  are  LS  coupled.  The  final  result  for  the  cross  section  when  one  proceeds  to 
ionization  is  given  by  an  equation  like  Eq.  (35) 

Q(U-  !7")  =  E  E  B(U,SSl-,V",S"S';)Qp’(nXja\  (40) 

ja  S.S" 

where  again  Eqs.  (36)  and  (37)  apply.  However,  the  states  S  (or  .Si)  and  S"  (or 
S")  contributing  to  the  initial  and  final  ion  levels  are  now  pure  LS  coupled  states. 
Hence,  the  mixing  coefficients  now  entering  Eq.  (37)  will  differ  from  those  in  the  jj 
coupling  case,  but  the  numerical  values  obtained  for  Q(U  —  U")  will  be  the  same  if 
the  same  physical  approximations  have  been  made  in  the  calculations. 

Also  in  the  case  that  LS  coupling  is  used  the  f(S,S")  in  Eq.  (37)  must  be 
given  by 

f(S,S")  =  [(21,  +  1)(2S,  +  1)(2J"  +  1)(2 h  +  l)]172 

f  VI  1°  M  (41) 

xN/w(/r1^'r''5"|}'.“'“ai.S'.)l  S','  1/2  s,  } 

(  Jt  ja  Jt  } 

in  place  of  Eq.  (38).  In  Eq.  (41)  the  LS  coupling  coefficients  of  fractional  parentage 
(  |}  )  will  generally  differ  from  the  jj  coupling  ones  in  Eq.  (38).  In  addition,  the 
initial  occupation  w  of  the  active  subshell  a  will  usually  differ  (be  larger)  for  LS 
coupling  because  the  subshell  is  indicated  by  nala  instead  of  nalaja. 

The  extra  factor  in  Eq.  (41)  as  compared  with  Eq.  (38)  arises  from  the  recou¬ 
pling  of  the  initial  target  ion  wave  function  discussed  above  Eq.  (40),  see  Eq.  (S,48). 
However,  it  is  important  to  note  that  the  9 -j  in  Eq.  (41)  differs  by  a  phase  factor 
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from  that  in  Eq.  (S,50)  because  here  we  have  assumed  L  is  coupled  before  S,  rather 
than  S  before  L  as  in  Ref.  18. 

Of  course,  Eq.  (41)  directly  applies  only  when  there  are  filled  or  empty  subshells 
in  addition  to  the  active  one.  For  that  case  we  have  used  the  fact  that  La  =  Lt,Sa  = 
StjJa  =  Ji,L'a  =  L't,S"  =  S "  and  J"  =  J"  in  writing  the  recoupling  factor.  This 
was  done  because  this  factor  then  remains  unchanged  when  one  considers  more 
complicated  cases  in  which  there  are  partially  filled  subshells  in  addition  to  the 
active  subshell.  In  such  cases  additional  recoupling  of  the  initial  target  ion  wave 
function  is  necessary  in  order  to  use  irreducible  tensor  techniques  in  determining 
matrix  elements,  as  considered  in  Ref.  18  in  connection  with  Eq.  (S,54).  This  results 
in  the  right  hand  side  of  Eq.  (41)  being  multiplied  by  extra  factors. 

These  extra  factors  are  factors  like  those  given  by  Eqs.  (23)  -  (23)  for  the  similar 
situation  when  jj  coupling  is  used  except  that  for  each  factor  in  the  jj  coupling 
case  there  are  two  factors.  These  are  each  exactly  like  the  jj  factor  except  that  in 
one  of  them  spins  everywhere  replace  corresponding  total  angular  momenta  and  in 
the  other  orbital  angular  momenta  replace  corresponumg  total  angular  momenta. 
For  example,  we  consider  the  case  that  there  are  no  partially  filled  higher  subshells, 
but  there  are  lower  subshells  with  total  spin  S&  and  total  orbital  angular  momentum 
Lb-  Then,  analogous  to  Eq.  (23)  for  the  similar  jj  coupling  case  the  extra  factor 
multiplying  the  right  hand  side  of  Eq.  (41)  is 

(-l)£*+,a+L"+L*[(2  L”  +  l)(2La  +  1)]1/2 

x(-l)S6+1/2+s"+s,[(2S"  +  l)(2Sa  +  1)]1/2  | 

In  this  case  the  initial  total  orbital  and  spin  angular  momenta  of  the  target  ion  are 
Li  =  Lba  and  St  —  S&a ,  while  the  total  orbital  and  spin  angular  momenta  of  the 
final  ion  are  L"  =  Lba  and  S"  =  Sba  •  Of  course,  L'£a  is  obtained  by  coupling  Lb  to 
L",  and  S'b'a  is  obtained  by  coupling  Sb  to  S”. 


fia  K  lA 

[Lb  Lt  L'l  J 

1/2  5”  Sal 
56  S"  J  • 
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As  in  the  case  of  Eq.  (35),  if  mixing  is  included  among  states  outside  the 
complex,  then  there  will  be  contributions  to  Eq.  (40)  from  additional  terms  in  which 
QPh  (nalaja)  is  replaced  with  Qv^{nanailaja)  determined  as  discussed  in  connection 
with  Eq.  (39). 

From  comparison  of  Eqs.  (41)  and  (42)  with  the  analogous  Eqs.  (38)  and  (23), 
it  appears  that  f(S,S")  is  considerably  more  complex  when  LS  coupling  is  used 
than  when  jj  coupling  is  used  in  writing  the  basis  states.  However,  there  are  many 
more  subshells  when  they  are  labeled  by  n,l  and  j  values,  as  in  jj  coupling,  than 
when  they  are  labeled  by  n  and  /,  as  in  LS  coupling. 

When  LS  coupling  notation  is  strictly  appropriate,  the  radial  functions  are 
calculated  non-relativistically,  as  in  the  well  known  University  College  London 
program,  “superstructure”,20  or  seini-relativistically  as  in  Cowan’s  well-known 
program.21  Then  intermediate  coupling  effects  are  calculated  perturbatively.  In 
either  case  the  ra.Val  functions  depend  only  on  n  and  Z,  rather  than  on  n,l  and  j.  as 
in  a  fully  relativistic  treatment  based  on  use  of  the  Dirac  equation.  When  the  radial 
functions  are  independent  of  j  values,  the  same  is  true  of  the  Q] ^  or  Qh  given  by 
Eqs.  (16)  and  (17).  This  is  considered  in  the  appendix  and  leads  to  Eq.  (A10),  or 
when  mixing  is  included  among  states  outside  the  complex,  to  Eq.  (A10)  modified 
by  Eqs.  (A13)  -  (A15). 

For  very  low  Z  atoms  and  ions  it  is  well  known  that  pure  LS  coupling  becomes 
a  good  approximation.  That  is,  intermediate  coupling  effects  become  negligible  and 
the  energies  of  the  initial  and  final  ions  become  independent  of  Jt  and  J" .  Then  the 
only  dependence  on  ja,J't  and  Jt  is  in  the  /  factor  given  by  Eq.  (41).  Also  Lt,St,L" 
and  S"  are  good  quantum  numbers  in  this  case.  Then  one  can  sum  Eq.  (40)  over 
ja  and  J ['  using19 


E  ( 2J"  + 

J”  Ja 


[VI  la  Lt] 
1)  {  S”  1/2  S*  } 
l  J't  Ja  Jt  ) 


_ _ 1 _ 

(2  Lt  +  l)(2S't  +  1) 


(43) 
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This  leads  to  a  result  for  pure  LS  coupling  that  has  a  form  like  Eq.  (35) 

Q(U-U")=  Y,  B(U,SS1-,U",S"S?)Q%(nala),  (44) 

S,S" 

Si  .S" 

where  Qp^(nala)  is  given  by  Eq.  (A10)  with,  of  course,  the  non-relativistic  radial 
integrals  Dx(nalael;e"l"e'l')  and  Ex(nalael]  e"l"e'l')  determined  using  the  appro¬ 
priate  potentials  for  the  ion  being  considered.  Also  the  B  in  Eq.  (44)  has  the  same 
form  as  given  by  Eq.  (37),  and,  if  there  are  only  filled  subshells  in  addition  to  the 
active  one, 

f(s, s ")  =  yro(C DC “.£.5.),  (45) 

which  has  an  appearance  like  Eq.  (38).  For  more  complicated  cases  this  should  be 
multiplied  by  the  appropriate  factor  discussed  in  the  paragraph  containing  Eq.  (42). 
If  mixing  outside  a  complex  is  included,  similar  to  the  discussion  of  Eqs.  (35)  and 
(40)  for  this  situation,  the  summation  over  states  in  Eq.  (44)  will  include  con¬ 
tributions  from  terms  in  which  Qp^{nala)  is  replaced  with  Qp^ (nanalZa)  given  by 
Eq.  (A10)  modified  by  Eqs.  (A13)  -  (A15). 

On  another  topic  we  note  that  in  applying  Eq.  (35)  to  ionization  by  electron 
impact  in  complex  cases,  where  several  transitions  involve  ionization  from  the  same 
subshell  nalaja,  considerable  computing  time  can  be  saved  if  for  each  impact  elec¬ 
tron  energy  the  Qp^  (nalaja)  (and  Qp^{nana\laja)  if  mixing  outside  a  complex  is 
included)  are  calculated  using  three  values  for  the  transition  energy  spanning  the 
range  of  actual  transition  energies.  Then  the  results  for  the  exact  energy  of  each 
ionization  transition  are  obtained  by  Lagrangian  interpolation.  Our  tests  indicate 
this  is  accurate  to  better  than  1%.  Analogous  statements  apply  to  Eqs.  (40)  and 
(44). 
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III.  ILLUSTRATIVE  RESULTS  AND  DISCUSSION 

With  the  use  of  Eq.  (35)  we  have  calculated  relativistic  cross  sections  for  ioniza¬ 
tion  of  carbon-like  and  nitrogen-like  uranium  and  for  innershell  ionization  of  neon¬ 
like  xenon  initially  in  an  excited  level.  Results  are  given  in  Tables  I  -  III,  where  com¬ 
parison  is  made  with  corresponding  relativistic  calculations  of  Moores  and  Pindzola8 
made  using  the  multiconfiguration  Dirac-Fock  (MCDF)  approximation.22’23 

The  present  results  were  obtained  using  the  more  approximate  Dirac-Fock- 
Slater  atomic  structure  program  of  Ref.  24,  but  modified,  as  discussed  in  Ref.  16, 
to  include  the  generalized  Breit  interaction  and  other  QED  corrections.  In  this 
program  the  potential  V  used  in  Eqs.  (4)  and  (5)  determining  the  radial  functions 
is  the  Dirac-Fock-Slater  potential  given  by  Eqs.  (4)  -  (6)  of  Ref.  16.  In  considering 
a  given  class  of  transitions  this  potential  is  determined  using  a  single  mean  con¬ 
figuration  with  fractional  occupation  numbers  for  some  subshells  corresponding  to 
approximately  splitting  the  occupation  of  the  active  electron  between  initial  and 
final  subshells.  For  ionization  we  assume  an  occupation  number  of  0.5  for  a  very 
high  subshell  to  mock  up  the  effect  of  the  ejected  electron.  The  same  potential  is 
used  for  all  electrons  bound  and  free.  Hence,  all  orbitals  are  automatically  orthog¬ 
onal  and  exchange  is  treated  in  a  consistent  manner,  which  can  be  important  near 
threshold  for  some  transitions. 

The  mean  configuration  used  in  determining  the  potential  in  the  present  cal¬ 
culations  was 

1  s22s22p°-52p1-°8/0-5  (46) 

for  ionization  of  C-like  uranium, 

Is2  2s2  2p°'83  2pJ  -67  8/0'5  (47) 

for  ionization  of  N-like  uranium,  and 


Is2  2s1  -6  2p1-6  2  p3  '3  3s0,2  3p0'2  3p0,2  3 d°'2  3d0'2  8/0,5 


(48) 
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for  innershell  ionization  of  excited  Ne-like  xenon.  Here  and  in  the  tables  we  have 
used  nl  and  nl  to  indicate  nlj  with  j  =  l  —  1/2  and  j  =  l  +  1/2,  respectively,  as 
done  in  Ref.  8.  We  note  that  results  are  insensitive  to  how  a  given  total  occupation 
is  distributed  among  the  subshells  of  a  given  shell.  Also  they  are  insensitive  to 
the  precise  high  subshell  used  to  mock  up  the  effect  of  the  ejected  electron.  For 
example,  replacement  of  8/°'5  with  6/°‘5  or  10/0,5  had  no  effect  on  the  results  given 
in  the  tables. 

Ordinarily  in  considering  excitation,  as  in  Ref.  12  -  17,  the  same  mean  con¬ 
figuration  is  used  in  determining  the  potential  for  the  orbitals  entering  the  radial 
scattering  integrals  given  by  Eqs.  (2)  and  (3)  and  for  the  bound  orbitals  entering 
the  analogous  integrals  that  occur  in  diagonalizing  the  ion  Hamiltonian  to  deter¬ 
mine  the  energy  levels.  However,  for  determining  ionization  energies  we  used  a 
different  appropriate  mean  configuration  for  each  ion.  For  N-like,  C-like  and  B-like 
uranium  considered  in  Tables  I  and  II  this  was  ls22s22p2p2,  ls22s22p°’662p1’34  and 
ls22s22p°'332p0-66,  respectively.  For  excited  neon-like  Xenon  considered  in  Table  III, 
it  was  ls22s1'752p1'752p3‘53s0'23p0'23p0'23d°  3d0'2  and  for  the  final  F-like  ion  it  was 
the  same  except  the  occupations  of  the  2s,  2p  and  2p  subshells  were  reduced  by  0.25, 
0.25  and  0.5,  respectively. 

It  should  be  emphasized  that  the  mean  configurations  are  used  solely  in  deter¬ 
mining  the  potentials  to  be  used  in  calculating  the  radial  functions  with  Eqs.  (3) 
and  (4)  or  the  analogs  for  free  electrons,  and  that  basically  the  calculations  are 
multiconfiguration  calculations.  Usually  we  include  all  the  mixing  among  the  states 
in  a  complex.  This  was  done  in  making  the  present  calculations,  but  for  comparison 
purposes  calculations  were  also  made  with  the  more  limited  amount  of  mixing  in¬ 
cluded  by  Moores  and  Pindzola.8  Hence,  our  values  given  in  Tables  I  and  II  and  the 
SZ2  entries  in  Table  III  were  calculated  the  latter  way.  For  ionization  of  C-like  and 
N-like  uranium,  as  noted  in  Ref.  8,  configuration  mixing  has  very  little  effect,  and 
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we  found  the  cross  sections  to  be  changed  by  less  than  1%,  usually  much  less,  when 
mixing  among  all  states  in  a  complex  was  included.  However,  this  is  not  true  for 
the  more  complex  case  of  innershell  ionization  of  excited  neon-like  xenon  for  which 
results  are  given  in  Table  III.  The  MP  and  SZ2  values  in  the  table  were  obtained 
including  only  the  mixing  of  the  2s22p22p33s  and  2s22p2p43s  states  with  Jt  =  1 
for  the  initial  ion  and  the  2s22p22p23s,  2s22p2p33s  and  2s22p43s  states  with  J"  = 
1/2  for  the  final  ion.  Actually  as  given  in  Table  I  of  Ref.  24  and  Ref.  16  there  are 
7  states  contributing  to  the  initial  levels  and  15  contributing  to  the  final  levels  of 
these  transitions  when  all  mixing  within  a  complex  is  included.  This  was  done  in 
obtaining  the  SZ1  entries  and  one  sees  by  comparing  SZl  and  SZ2  entries  that  this 
has  a  significant  effect  on  ionization  cross  sections  for  some  transitions. 

For  the  MP  and  SZ2  entries  in  Table  I  and  II,  where  mixing  was  allowed 
among  the  same  set  of  states  in  both  sets  of  calculations,  the  differences  in  physical 
approximations  made  in  the  two  sets  of  calculations  are  of  two  kinds.  These  are  that 

(1)  different  potentials  were  used  in  calculating  the  radial  functions  with  Eqs.  (3) 
and  (4)  and  their  analogs  for  free  electrons  in  the  two  sets  of  calculations,  and 

(2)  the  Breit  interaction  was  included  in  calculating  the  scattering  matrix  elements 
in  the  MP  calculations,  while  it  was  not  in  the  present  calculations.  As  found  in 
Ref.  5  and  8,  the  effect  of  (2)  is  generally  small  for  ionization  unless  very  high 
impact  electron  energies  (>  250  keV)  are  considered.  Of  course,  this  effect  is  most 
likely  to  be  important  for  high  Z.  It  may  be  the  principal  reason  for  the  differences 
in  Table  I  and  II  between  SZ  and  MP  entries,  which  are  rather  small.  For  ioniation 
of  Xe44+  considered  in  Table  III  the  agreement  between  MP  and  SZ2  entries  is  also 
quite  good,  but  worse  than  the  agreement  for  U86+  and  U85*.  In  the  case  of  Xe44'*', 
with  a  lower  Z  and  larger  number  of  bound  electrons,  the  differences  are  probably 
mostly  due  to  the  effect  of  (1). 

Finally,  we  note  that  a  program  for  computing  cross  sections  for  ionization  to 
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specific  magnetic  sublevels  of  the  final  ion  has  been  written.25  This  was  also  used  to 
calculate  numerical  results  for  the  total  ionization  cross  sections  for  the  transitions 
considered  in  the  tables.  Agreement  with  the  results  calculated  with  Eq.  (35)  was 
obtained  to  four  or  five  significant  figures.  Since  the  the  same  physical  approxima¬ 
tions  me  used,  but  the  angular  parts  of  calculations  are  done  in  completely  different 
ways,  Lhis  is  a  good  check  that  no  errors  were  made  in  either  computer  program. 

IV.  SUMMARY  AND  CONCLUSIONS 

The  factorization  method  of  Bar-Shalom  et  al10  for  excitation  has  been  ex¬ 
tended  to  ionization  by  electron  impact.  This  leads  to  a  very  large  simplification 
for  complex  ions.  If  the  mixing  is  confined  to  that  among  states  in  a  complex,  as 
is  usually  v.  lid  for  highly  charged  ions,  the  ionization  cross  section  reduces  to  a 
very  simple  form.  This  is  Eq.  (35)  for  jj  coupling  notation,  as  appropriate  for  rel¬ 
ativistic  calculations,  Eq.  (40)  for  LS  coupling  notation,  and  Eq.  (44)  for  pure  LS 
coupling  in  which  intermediate  coupling  effects  are  negligible.  In  these  equations 
the  B  factors,  which  depend  only  on  target  ion  properties  such  as  mixing  coefficients 
and  angular  momenta,  are  very  readily  calculated.  The  Qp^  (nalaja)  or  Qp^{nala) 
are  ionization  cross  sections  of  exactly  the  same  form  as  those  for  hydrogenic  ions 
given  by  Eqs.  (16)  and  (17)  or  Eq.  (A  10)  except  that  the  radial  integrals  Dx  and  El 
should  be  evaluated  using  radial  functions  calculated  with  potentials  appropriate 
for  the  particular  ion  being  considered. 

If  mixing  is  included  with  states  outside  the  complex,  the  results  are  nearly  as 
simple.  The  only  difference  is  there  will  be  additional  contributions  in  the  summa¬ 
tion  over  states  in  Eqs.  (35),  (40)  or  (4*)  that  involve  terms  with  Q#  (nalaja)  or 
QPh  ( nala )  replaced  with  Q#  (nanal  laja)  or  (nanaila),  which  are  determined  as 
described  in  the  discussion  regarding  Eq.  (39)  or  Eqs.  (A13)  -  (A15). 

It  is  of  interest  to  point  out  that  these  results  apply,  as  well,  to  photoionization, 
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if  collision  cross  sections  are  everywhere  replaced  with  corresponding  photoioniza¬ 
tion  cross  sections. 

We  also  note  that  it  was  shown  in  the  appendix  of  Ref.  26  that  a  result  like 
Eq.  (35)  applies  in  special  cases,  but  it  was  not  realized  that  it  applies  in  general 
when  mixing  is  confined  to  the  states  in  a  complex. 

In  addition  to  the  fact  that  Eqs.  (35),  (40)  and  (44)  are  well  suited  for  rapid 
calculations  of  ionization  cross  sections,  they  have  the  additional  advantage  that, 
when  the  Qp^  are  expressed  in  terms  of  “reduced  cross  sections”,  it  appears  that 
simple  fits  convenient  for  plasma  modeling  calculations  can  be  made.  In  particular, 
as  discussed  in  Ref.  9,  it  appears  that  the  “reduced  cross  section”  can  be  fitted  to 
simple  functions  of  the  impact  electron  energy  in  threshold  units,  like  those  made 
to  non-relativistic  Coulomb-Born-Exchange  results  in  Ref.  27,  but  with  coefficients 
that  are  slowly  varying  functions  of  Z  and  N  or  an  effective  Z. 

Results  with  the  program  based  on  Eq.  (35)  were  compared  in  Table  I  -  III 
with  recent  relativistic  distorted  wave  calculations  of  Moores  and  Pindzola8.  The 
agreement  was  found  to  be  quite  good  when  the  same  degree  of  mixing  was  allowed. 
The  fairly  small  differences  in  results  for  these  cases  could  be  attributed  to  the  fact 
that  different  potentials  were  used  in  calculating  the  radial  functions  and  the  Breit 
interaction  was  included  in  calculating  the  scattering  matrix  elements  in  Ref.  8, 
while  it  was  not  in  the  present  calculations. 

As  an  additional  check  on  Eq.  (35)  another  relativistic  distorted  wave  ionization 
program25 ,  which  is  based  on  the  very  different  and  more  lengthy  formation  of  the 
angular  part  of  the  calculation  needed  for  calculating  ionization  to  specific  magnetic 
sublevels,  was  also  used  to  calculate  ionization  cross  sections  for  the  cases  considered 
in  the  tables.  The  two  methods,  which  use  the  same  physical  approximations,  gave 
exactly  (to  within  4  or  5  significant  figures)  the  same  numerical  results. 
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APPENDIX 

Here  we  outline  the  demonstration  that  the  Q  H^a^aja)  given  by  Eqs.  (16)  and 
(17)  becomes  independent  of  j  value  when  the  radial  functions  are  independent  of  j 
value,  as  one  would  expect  must  be  true.  Of  course,  in  this  case  the  radial  integrals 
are  independent  of  j  value 

DX(nalajaelj;e"l"j"e'l'j')  -  Dx(nalael;e"l"e'l')  (Al) 

Ex{nalajaelj]e"l"j"e'l'jl)  ->  Ex(nalad-,e"l"e'l').  (A2) 

Then  one  needs  to  show  that  when  this  is  true  the  angular  part  of  Eq.  (16)  also 
becomes  independent  of  j  values.  In  doing  this,  instead  of  using  Eq.  (11),  one  uses 
the  more  lengthy  form19 

<  h  II  Cx  II  h  >  =<  II  Cx  II  > 

=  (-l),J+'l+1/2+A((2j,  +  1)(2j2  +  1)],/2  {  h  *  l?  )  <  1,  II  Cx  II  h  ; 

l  32  2  J 

(A3) 

for  the  angular  factors  in  the  application  of  Eq.  (15)  with  n'al'aj'a  —*  e"l"j"  to 
Eq.  (17)  for  ionization.  Also  we  write 

X  0A  =  X  Qt  +  X  «(»<  +  X  Q«,.  (A4) 

AAA  A 
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where  the  first  part  comes  from  the  square  of  the  part  of  Px  (see  Eq.  (15))  propor¬ 
tional  to  Dx,  the  second  part  is  the  inteference  part  due  to  cross  terms  proportional 
to  DXE*  and  the  last  part  is  the  pure  exchange  part  involving  terms  proportional 
to  EtEt  .  We  consider  the  latter  first  and  use  19 


?!»♦■>{$  !■ ;){?  f ;}- 


2t  +  1 


and 


+  1)  =  2(2(  +  1). 


(A5) 


?«'*■'!!=  [  1  'T- 


21  +  1  ’ 

m 

(A7) 


This  leads  to 


= 


x  <  la  ||  Cl  ||  l'  ><  l  ||  Cl  ||  l"  >]2. 


(AS) 


A  very  similar  result  is  obtained  for  the  “direct”  part,  the  first  part  of  Eq.  (A4), 
by  summing  over  j'  and  j"  using  equations  analogous  to  Eqs.  (A6)  and  then  using 
Eq.  (A7).  The  interference  terms,  which  involve  a  product  of  five  6-y’s  is  most  dif¬ 
ficult  to  evaluate.  By  introducing  a  factor  ( — 1)( — l)2j/ ,  which  equals  unity  because 
j'  is  a  half  integer,  one  can  perform  the  summation  over  j'  and  express  the  product 
of  three  of  the  6  —  y’s  as  a  9  —  j  in  analogy  to  Eq.  (S ,38).  Then  the  product  of  this 
and  one  of  the  remaining  6  —  j's  can  be  summed  over  j  to  lead  to  a  product  of  two 
6  —  j* s  in  analogy  to  Eq.  (S,42).  One  of  these  equals  the  remaining  of  the  original 
6  —  j’s.  These  two  are  then  eliminated  by  summing  over  j" .  Specifically 
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Finally  applying  all  these  to  Eq.  (16)  one  finds  that,  when  the  radial  functions  are 
independent  of  j  values,  it  reduces  to 


QH(nalaja  naK^a) 


Q H  ip-a  la  )  = 


(2  la  +  1  )fc2 


*{E  <  la  11  11 1"  ><  1 11  °A  11  f  > 

x  <  L  II  cA  ||  i"  ><  1 1|  c'A  ||  t  ><  h  ||  c’  ||  f  ><  1 1|  c‘  || > 
+E  L  ii  C<  II  t ><  I II C1  II  r  >12}, 


where 


<  h  II  cx  II  k  >=  (-l)'l[(2/.  +  l)(2i2  +  l)]1'1  (^ 


A  h\ 

0  0  J 


(410) 


(All) 


We  note  that  Eq.  (A10)  is  consistent  with  Eq.  (S,24)  for  excitation  to  a  high  level 
n'al'a  except  that  in  the  interference  part  of  Eq.  (S,24)  the  factor  <  la  ||  Cx  ||  l1  >< 
l  II  II  l'a  >  should  have  been  replaced  with 


l 

U 


A 

A 


',}</.  II  Cy  II  f  ><  l  II  cy 


> 


(A12) 


Of  course,  if  mixing  is  included  with  states  outside  a  complex,  similar  to  the 
discussion  connected  with  Eq.  (39),  there  will  be  additional  contributions  to  the 
summation  over  states  in  Eq.  (40).  These  are  terms  in  which  Qp£ (nalaja)  is  replaced 
with  QP[  ( nax  laja)>  but,  if  the  radial  functions  do  not  depend  on  j  value,  this  reduces 
to  QPh  (nanaila)  given  by  Eq.(AlO)  with  the  replacements 


DA(nalael ;  e"l"e'l')2  DA(nalael ;  e"  l"  e' l')DA(na ,  lael;  e'Te'l' ) 


"1»J  A, 


D A (ntt la el ;  e" fd V)Et{nula el ;  e" l" e' l')  ->  \[Dx{nala el;  e" l"e' V ) 


xEl{na\  lael;  e" l" e' 1')  +  Dx(nallael;  e"l"e'l')Et(nalaelj;e"l"j"e'l'j')} 


(A  13) 
(A14) 
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and 


Ef  (n«  la  el ;  e"  l" e'l'f  ->  E\na  la  el ;  e" l " e' /'  )#*  (rc  a i  h  el]  e" l"  e'l'). 


(A15) 
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TABLE  I.  Comparison  of  ionization  cross  sections  for  U  .  Present  results  are  labeled  SZ.  Those  of  Moores 
Pindzola  (Ref.  8)  are  labeled  MP. 
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TABLE  II.  Comparison  of  ionization  cross  sections  for  U  .  Notation  as  in  Table  I. 
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TABLE  III.  Comparison  of  ionization  cross  sections  for  Xe  .  Notation  as  in  Table  I  except  that  SZ1  and  SZ2 
designate  present  results  obtained  with  inclusion  of  all  mixing  in  a  complex  and  with  the  more  limited  amount 
of  mixing  included  by  MP,  respectively. 
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INTRODUCTION 


The  achievement  of  x-ray  lasing  using  neon-like 
ions1  has  stimulated  interest  in  the  cross  sections  or  rates 
for  species  of  adjacent  stages  of  ionization  such  as  fluorine- 
like  ions.  Moreover,  it  has  been  suggested  that  it  might 
be  possible  and  would  be  of  interest  to  design  an  x-ray 
laser  using  F-like  ions.2  In  the  present  work,  using  the 
rapid  relativistic  atomic  structure  and  distorted-wave  col¬ 
lision  strength  programs  of  Refs.  3  and  4,  but  with  some 
modifications  discussed  below,  we  have  calculated  colli¬ 
sion  strengths  for  the  three  transitions  among  the  three 
levels  with  a  hoic  in  the  2s, ,2, 2/?, ,2,  or  2 p}/2  subshells  and 
for  the  327  nonvanishing  transitions  from  the  three  levels 
to  the  1 10  possible  excited  levels  with  two  holes  in  the  n 
=  2  shell  and  one  electron  in  the  n  -  3  shell.  The  calcu¬ 
lations  were  made  for  all  7 1  F-Iike  ions  with  nuclear  charge 
number  Z  in  the  range 

22  <  Z<  92  ( 1 ) 

and  for  the  six  scattered,  or  final,  electron  energies 

E'  =  0.008,  0.04,  0. 1 0,  0.2 1 ,  0.4 1 ,  and  0.75,  ( 2 ) 


rates  for  applications  to  very  high  temperature  plasmas. 
The  electric  dipole  oscillator  strengths  have  also  been  cal¬ 
culated. 

We  note  that  relativistic  distorted-wave  calculations 
have  previously  been  made  by  Hagelstein2  for  the  same 
transitions  as  those  considered  here  for  the  single  case  of 
F-like  selenium  (Z  =  34).  However,  the  present  results 
are  the  first  comprehensive  fully  relativistic  calculations 
of  collision  strengths  for  many  different  F-like  ions  that 
have  been  published  to  our  knowledge. 

Most  of  the  theory  and  procedures  used  in  the  pres¬ 
ent  calculations  were  described  in  detail  in  Refs.  3  and  4 
and  were  used  in  making  the  large-scale  calculations  of 
collision  strengths  and  oscillator  strengths  for  Ne-like,  Li- 
like,  Na-likc,  and  Cu-like  ions  in  Refs.  5-8.  When  a  given 
class  of  transitions  is  treated  with  this  approach,  all  or¬ 
bitals,  bound  and  free,  are  solutions  of  the  Dirac  equation 
with  the  same  relativistic  Hartree-Fock-Slatcr,  or  Dirac- 
Fock-Slater,  central  potential.  Hence,  all  orbitals  are  au¬ 
tomatically  orthogonal.  In  the  present  case  this  potential 
is  given  in  rydbergs  by 


where  E'  is  in  units  of  Z2ir  rydbergs  with 
Zeir=  Z  —  \(N—  I), 


(3) 


V(r)  =  -~^+Vc(r)- 


24  ,  s 

—  p(r) 


v/j 


(4) 


where 


Fc (r)  =  2  »v„v  f"  -  [Pl'Ari)  +  Ql-AtfWn  (5) 

„v  r> 


in  which  N  is  the  number  of  bound  electrons  per  ion,  9 
in  the  present  case.  This  range  of  energies  is  expected  to 
cover  those  ordinarily  needed  for  determining  thccollision 
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and 


p(r)=  — ^  2  Wnv[Plv(r)  +  Ql'Ar)].  (6) 

„v 

Here  iv„v  is  the  occupation  number  of  subshell  nV 
=  n'l'f,  the  summation  is  over  all  occupied  subshells,  /■> 
is  the  greater  of  r  and  r2,  and  Pn\>  and  Q„\-  are  the  so- 
called  large  and  small  components  of  the  radial  wave 
function  of  an  electron  in  the  n  V  subshell.  This  potential 
differs  from  that  used  in  Refs.  3-8  only  in  that  the  point 
nuclear  charge  Z  used  in  those  references  has  been  re¬ 
placed  with  a  distributed  nuclear  charge  Z(r).  Z(r)  in 
turn  differs  from  Z  only  for  extremely  small  r,  where  it  is 
given  by  the  Fermi  charge  distribution  of  Chen  et  al.9 
This  is  also  the  option  usually  used  in  applications  of  the 
well-known  multiconfiguration  Dirac-Fock  program  of 
Grant  et  al.10'12  Judging  from  a  few  test  calculations,  this 
modification  appears  to  have  little  effect  on  collision 
strengths  and  oscillator  strengths,  but  does  significantly 
alter  the  energy  values  for  very  high  Z. 

In  considering  a  given  class  of  transitions,  a  single 
mean  configuration  with  fractional  occupation  numbers 
for  some  subshells  is  used  in  determining  the  potential 
with  Eqs.  (4)-(6).  In  the  present  applications,  for  the  tran¬ 
sitions  among  the  n  =  3  levels,  this  mean  configuration 
is 

1  s],2  2s  I,9  2 p  l/9  2pH  3s0u'z3pV2  34,2  34,2  34,2  (7) 

in  considering  the  327  nonvanishing  transitions  between 
the  >1  =  2  and  n  =  3  shells,  and 

1 5  ?/2  2S  j  ,2  2/1 1 ,2  2p  3/2  (8) 

in  considering  the  three  possible  transitions  within  the  n 
=  2  shell.  We  note  that  test  cases  indicate  that  small 
changes  in  the  mean  occupation  numbers  within  a  shell 
have  a  very  small  effect  on  the  results. 

It  should  be  noted  that  these  mean  configurations 
are  used  solely  in  determining  the  potential  with  Eqs.  (4)- 
(6)  and  that,  basically,  the  calculations  are  multiconfigu¬ 
ration  calculations.  In  the  present  work  we  include  all  the 
mixing  among  the  states  in  a  complex,  that  is,  among 
states  having  the  same  set  of  n  values,  parity,  and  total  J 
value.  Each  of  these  groups  of  mixed  states  is  designated 
by  a  capital  letter.  A  number  following  a  group  letter  in¬ 
dicates  a  particular  energy  level  in  the  group.  For  example, 
E2  indicates  the  next  to  the  lowest  energy  level  in  Group 
E,  which  consists  of  all  the  even  parity  slates  that  have 
total  J  value  for  the  target  ion  equal  to  3/2  plus  two  holes 
in  the  n  =  2  shell  and  one  electron  in  the  n  =  3  shell.  The 
jj- coupled  state  making  the  dominant  contribution  to  each 
level  for  each  value  of  Z  in  the  range  given  by  Eq.  (1)  is 
given  in  Tabic  I.  A  word  should  be  said  about  the  notation 


used  in  that  table.  First  we  note  that  the  quite  common 
abbreviations 


nl*  =  nlj,  j  =  l  —  1/2 

(9) 

"Nl 

II 

II 

+ 

N> 

(10) 

are  used  here.  Also,  the  occupation  number  of  a  relativistic 
subshell,  including  the  case  where  it  is  unity,  follows  the 
subshell  on  line  rather  than  appearing  as  a  superscript.  In 
addition,  the  subscripts  indicating  J  value  are  put  on  line 
and  the  closed  Is2  subshell  is  omitted.  Some  examples 
are 


[(2s  2  2p*2  2p  2)0  3s  1]  1/2 

=  [  lsf/2(  2s?/2  2/2?,2  2/23/t  )o3Si/2]  1/2,  (1  1) 

[(2s  1  2p*  1  2/?  4)  1  3p  1  ]l/2 

=  [  1  ^T/2  (  2s  1  /2  2/2|  /2  2/23/2  )  1 3/23/2  ]  1/2  >  (12) 

and 


[(2s  2  2p*  1  2p  3)2  3d*  1  ]3/2 

=  [lS^(2s2^>2/>|^2/;3/2)23t/3/2h/2-  (13) 


Prior  to  doing  a  large-scale  calculation,  such  as  the 
present  one,  we  generally  compare  results  for  the  transition 
energies  CsE  and  oscillator  strengths  /  for  two  or  three 
values  of  Z  with  the  corresponding  results  by  the  widely 
used  multiconfiguration  Dirac-Fock  (MCDF)  code  of 
Grant  et  al.10'12  In  the  present  case  this  was  done  for  Z 
=  34  and  92.  The  results  generally  compared  well,  but 
for  a  few  cases,  specifically  the  BI-E9,  BI-EI0,  and  Bl- 
E1 1  transitions  and  the  AI-F2,  A1-F3,  and  A1-F4  tran¬ 
sitions  for  Z  =  92,  there  was  a  significant  redistribution 
of  the  oscillator  strengths  by  our  program  (Ref.  3)  as  com¬ 
pared  with  the  results  of  the  Grant  program.  This  dis¬ 
crepancy  almost  completely  disappeared  when  the  Grant 
program  was  also  run  without  inclusion  of  the  generalized 
Breit  interaction.  Thus  we  concluded  that  the  discrepancy 
was  due  principally  to  the  change  in  the  mixing  coefficients 
occurring  when  the  generalized  Breit  interaction  is  in¬ 
cluded  perturba’.ively  in  the  atomic  structure  calculations, 
as  is  done  in  the  Grant  program.  For  this  reason  we  de¬ 
cided  to  delay  the  present  calculations  until  we  had  added 
an  option  to  include  the  generalized  Breit  interaction  per- 
turbativcly  in  our  relativistic  structure  program.  Specifi¬ 
cally,  the  generalized  Breit  interaction  is  given  by13 


/?(!,  2)  =  -2a, -a2 


COS(cU/'|2) 

hi 


+  2(a,  •  V,)(a2*  V2) 


cos(  cor,;)  -  I 
W2f|2 


(14) 


where  is  the  wavenumber  of  the  exchanged  virtual  pho¬ 
ton  and  the  a,  arc  the  usual  Dirac  matrices.  In  writing 


27 


Atomic  Data  and  fiucJcar  Data  Table*.  Vof.  43.  No.  1.  May  190 1 


D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


c  +  F-Like  Ions 


Eq.  (14)  we  have  used  distances  in  units  of  the  Bohr  radius 
and  energies  in  rydbergs,  which  accounts  for  the  presence 
of  the  factor  of  2.  Also  we  added  an  option  to  include  the 
vacuum  polarization  and  self-energy  QED  corrections  in 
the  same  way  as  in  the  Grant  program  using  the  work  of 
Fullerton  and  Rinker14  and  Mohr.15-16  The  procedure  used 
is  that  the  diagonal  matrix  elements  of  these  interactions 
are  added  after  diagonalization  of  the  Dirac-Coulomb 
Hamiltonian,  but  before  the  final  diagonalization  of  the 
Breit  interaction-  This  is  the  procedure  used  in  the  default 
option  of  the  new  version  of  the  program  of  Grant  and 
co-workers  called  GRASP.12  Thus,  these  QED  corrections 
affect  the  mixing  coefficients  slightly,  but  the  principal 
effect  is  on  the  energies  at  high  2,  where  they  sometimes 
contribute  nearly  as  much  as  the  Breit  interaction.  In  most 
cases  our  values  for  the  Breit  contribution  to  the  transition 
energies  are  within  1  %  of  those  of  the  Grant  program  and 
agreement  for  the  vacuum  polarization  and  self-energy 
contributions  is  nearly  as  good. 

In  addition  we  also  modified  our  program  to  include 
retardation  effects  in  determining  the  oscillator  strengths 
using  the  so-called  Babushkin  gauge,  which  in  the  non- 
relativistic  limit  corresponds  to  the  length  form.'2 

In  Tables  IIA  and  IIB  we  compare  values  for  some 
transition  energies  AE  and  oscillator  strengths /obtained 
in  various  ways  for  2-34  and  92.  The  entries  labeled 
“1”,  “2”,  and  “3”  arc  our  results  computed  with  none  of 
the  new  options,  with  all  the  new  options  except  inclusion 
of  retardation  in  calculating/ values,  and  with  all  of  the 
new  options  (finite  nuclear  charge,  generalized  Breit  in¬ 
teraction,  vacuum  polarization,  and  self-energy  QED 
corrections  and  retardation),  respectively.  The  entries  la¬ 
beled  “Grant”  arc  obtained  with  the  recent  more  efficient 
version  of  the  program  of  Grant  ctai.10"  called  GRASP12 
and  differ  in  the  physics  used  from  the  “3”  entries  for / 
values  and  the  “2”  entries  for  transition  energies  only  m 
that  the  radial  wave  functions  arc  obtained  using  the  more 
accurate  MCDF  potential.  Additionally,  the  relativistic 
Hartrce-Fock  values  of  Hagclstcin2  arc  included  for  2 
=  34.  These  values,  which  arc  labeled  “Hagcl,”  arc  like¬ 
wise  obtained  using  a  mean  configuration  in  determining 
the  central  potential  used  in  calculating  the  radial  wave 
functions.  They  also  include  the  new  options  added  to 
our  program  except  that  the  Breit  interaction  in  the  limit 
w  -  0  is  used.  It  is  not  clear  whether  retardation  is  included 
by  Hagclstcin  in  calculaling/valucs.  However,  by  com¬ 
paring  the  present  “2"  and  “3"  entries  for/  values  for  2 
a  34  one  secs  that  retardation  has  essentially  no  cfFcct  for 
this  relatively  low  value  of  2.  In  fact,  the  ”1”  and  ”2" 
entries  differ  by  rather  small  amounts  for  2  =  34,  so  that 
inclusion  of  the  other  new  options  in  our  program  has 
quite  small  effects  for  this  value  of  2,  as  well.  In  general 
the  agreement  between  all  entries  for  2  =  34  is  seen  to 
be  quite  good  with  the  exception  of  the  BI-D3  and  CI- 


J 1 1  transitions,  where  there  arc  appreciable  differences 
between  the  results  of  Hagclstcin2  and  the  other  entries. 

For  2  =  92,  inspection  of  the  “1”,  “2”,  and  “3” 
entries  for  the / values  in  Table  IIB  indicates  that  in  some 
cases  use  of  these  new  options  does  have  a  significant 
effect  for  high  2.  One  also  sees  that  our  “3”  entries  gen¬ 
erally  agree  very  closely  with  the  corresponding  entries  of 
the  GRASP  program12  for  2  =  92.  In  fact,  we  expect  that 
the  agreement  would  be  generally  good  for  the  entire  range 
of  2  given  by  Eq.  (1),  but  would  improve  with  increase 
in  2  except  when  the  energies  of  two  levels  in  a  group 
become  very  close  together  and  a  switch  in  the yy-couplcd 
states  making  the  dominant  contribution  to  each  of  the 
two  levels  occurs.  This  generally  happens  abruptly  as  2 
is  increased  and  any  two  codes  that  arc  not  identical  arc 
likely  to  differ  slightly  with  regard  to  the  precise  2  value 
at  which  the  switch  occurs  with  corresponding  differences 
in  / values  being  obtained. 

With  regard  to  transition  energies,  one  secs  in  Table 
IIA  that  the  “2”  entries  generally  exceed  the  entries  of  the 
GRASP  code  by  about  2  cV  for  2  =  34.  This  is  due  to 
the  difference  between  the  potential  we  use  and  the  more 
accurate  MCDF  potential  used  in  the  GRASP  code  in 
calculating  the  radial  functions.  A  few  test  cases  indicate 
that  this  difference  in  the  AE  values  of  our  program  and 
the  GRASP  program  remains  about  this  amount  (2  or  3 
cV)  independent  of  2  for  all  2  in  the  range  given  by  Eq. 
(1)  except  that  for  2  >  60  the  discrepancy  increases  with 
increase  in  2  for  transitions  involving  s  orbitals.  We  be¬ 
lieve  that  this  is  due  to  numerical  imprecision  in  the  pro¬ 
cedure  we  use  for  solving  the  coupled  Dirac  equations  for 
the  large  and  small  components  of  the  radial  functions 
(for  example,  Eqs.  (10)  and  (I  I)  of  Ref.  3).  This  discrep¬ 
ancy  can  in  all  likelihood  be  eliminated  by  using  a  loga¬ 
rithmic  grid,  which  we  intend  to  do  eventually.  However, 
we  note  that  even  for  2  =  92,  the  maximum  discrepancy 
between  the  “2”  and  “Grant”  entries  for  AE  is  only  about 
0.38^.  Also  this  appears  to  have  negligible  effect  on / val¬ 
ues  for  the  n-  2  to  n'  =  3  transitions  and  on  the  evaluation 
of  the  generalized  Breit  interaction.  Probably  this  is  true 
of  the  collision  strengths  as  well.  However,  for  the  rela¬ 
tively  small  AE  associated  with  An  -  0  transitions  the 
discrepancy  can  be  as  large  as  about  5%.  For  this  reason, 
we  used  the  values  for  AE  given  by  the  GRASP  program 
in  determining  the /values  for  the  two  allowed  An  -  0 
transitions  given  in  Table  III.  The  GRASP  values  for  AE 
arc  also  the  ones  listed  for  the  three  An  =  0  transitions  in 
Table  IV  containing  the  collision  strengths;  they  were  used 
in  determining  the  impact  electron  energy  Zjj(Ry)  in  the 
collision  strength  calculations  for  these  transitions, 
wherein  /;,(Ry)  corresponds  to  each  of  the  final  or  scat¬ 
tered  electron  energies  E'  given  by  Eq.  (2).  The  appropriate 
equation  is 

£i(Ry)  =  A£(Ry)  +  ZhE',  (15) 
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where  Zdf  is  given  by  Eq.  (3).  Of  course,  the  orbitals  and 
mixing  coefficients  used  in  calculating  all  the  oscillator 
strengths  in  Table  III  and  all  the  collision  strengths  plus 
all  the  other  transition  energies  given  in  Table  IV  were 
obtained  with  our  programs  using  the  new  options  dis¬ 
cussed  above. 

We  have  also  included  in  Table  IIA  the  experimen¬ 
tal  results  for  A E  obtained  by  Gordon  et  al.17  and  Burk- 
nalter  et  al.18  These  are  labeled  “Gord”  and  “Burk,”  re¬ 
spectively.  One  sees  that  in  general  the  agreement  between 
the  various  theoretical  and  experimental  values  is  quite 
good. 

Although  the  collision  strengths  Q  were  calculated 
for  all  7 1  values  of  Z  in  the  range  given  by  Eq.  (1),  in  the 
interest  of  brevity  the  results  for  only  approximately  one- 
fourth  of  these  Z  values  are  given  in  Table  IV.  However, 
the  less  numerous / values  for  all  Z  in  the  range  given  by 
Eq.  (1)  are  included  in  Table  III.  Results  for  ft  with  ex¬ 
ponents  less  than  —9  were  set  equal  to  zero. 

The  relation  between  the  cross  section  Q(i  -  f) 
and  the  collision  strength  fl(/  -/)  for  a  transition  /-/is 

QU-f)  =  ^  «(/-/),  G6) 


where  a(l  is  the  Bohr  radius,  g,  is  the  statistical  weight  of 
the  initial  level,  and  k,  is  the  relativistic  wavenumber  of 
the  impact  electron  in  atomic  units.  The  relation  between 
k,  and  the  kinetic  energy  £,(Ry)  of  the  impact  electron  is 


kj  =  £,(Ry)| 


1  +jE,(  Ry) 


(17) 


where  a  is  the  fine  structure  constant  a  =  e2lhc  and 
£;(Ry)  is  determined  with  Eq.  ( 1 5)  using  Zc[r given  by  Eq. 
(3).  As  in  our  previous  large-scale  calculations  done  in 
Refs.  5-8,  we  use  the  factorization  formulation  of  Bar- 
Shalom  et  al.19  to  express  the  collision  strengths  in  the 
form 

Q-8  £  2  BX(jaj'a,jad'al)Q>'(jajaJc,ljal),  (18) 
Ja*Ja  A 
jalJal 

where  the  abbreviations  ja  =  nalaja,  fa  =  rial'Ja,  ja[ 
=  na\la\ju\,  and/a  =  n'all'alj'at  have  been  used.  Here,/ 
and  ja i  represent  orbitals  in  the  initial  target  ion  wave 
function,  while  j'u  and  /,,  represent  orbitals  in  the  final 
target  ion  wave  function.  A  convenient  feature  of  Eq.  ( 1 8) 
is  that  the  Bx  are  functions  only  of  the  target  ion  quantum 
numbers  and  mixing  coefficients  plus  X,  while  Qx  contains 
the  radial  contribution  and  depends  only  on  X  and  the 
bound  and  free  orbitals  with  the  summation  over  the  free 
electron  angular  momenta  /,/  /',  and /  performed  within 
it  (see,  for  example,  Eqs.  (10),  (21),  and  (23)  of  Ref.  19). 

Since  the  Z2<2X  are  slowly  and  smoothly  varying 
functions  of  Z,  it  is  necessary  to  make  detailed  relativistic 


distorted-wave  calculations  of  them  for  only  a  few  values 
of  Z  and  then  one  can  use  fits  to  power  series  in  Z  to 
obtain  results  for  the  remaining  Z  values.  In  the  present 
application  we  made  detailed  relativistic  distorted- wave 
calculations  for  each  of  the  six  values  of  Z 

Z  =  22,  30,  42,  56,  74,  and  92  (/■• 

for  each  of  the  six  scattered  electron  energies  E'  given  by 
Eq.  (2).  In  each  case  the  Qxs  were  calculated  for  three 
impact  electron  energies  E-,  in  units  of  Zdr  rydbergs.  These 
were  £,  =  0.0016  +  £',  £,-  =  0.0258  +  £',  and  E,  =  0.05 
+  E'  for  the  An  =  0  transitions  and  £,•  =  0.08  +  £',  £,• 
=  0.165  +  E',  and  £,■  =  0.25  +  E'  for  the  An  =  1  transi¬ 
tions,  where  0.0016  and  0.05  span  the  range  of  transition 
energies  in  units  of  Z\« rydbergs  for  the  transitions  among 
the  n  =  2  levels,  while  0.08  and  0.25  span  the  range  of 
transition  energies  in  these  units  for  excitation  to  the  n 
=  3  levels.  Next,  each  Qx  was  fit  to  the  form 

Z2QX  =  a\Z 3  +  a\Z2  +  a\Z 

+  ax4  +  axsZ~'  +  a\Z~2.  (20) 

These  results  were  then  used  in  Eq.  (18)  to  compute  the 
values  for  the  330  transitions  for  the  7 1  values  of  Z  in  the 
range  given  by  Eq.  ( 1 ).  In  doing  this  we  obtained  the  values 
of  the  Qx  for  the  exact  energy  of  each  transition  by  La¬ 
grange  interpolation,  except  that  for  optically  allowed 
transitions  the  interpolation  was  done  on  In  Qx  rather 
than  Q\  Numerous  test  calculations  have  indicated  that 
the  numerical  error  due  to  these  procedures  is  usually 
much  less  than  1%  and  the  largest  error  we  have  ever 
found  is  about  3%. 

The  efficiency  of  our  collision  program  has  now 
been  increased  by  about  a  factor  of  12  since  the  calcula¬ 
tions  in  Refs.  5  and  6  were  made.  Although  the  time  re¬ 
quired  for  the  atomic  structure  calculations  for  a  single 
Z  is  still  somewhat  less  than  the  time  required  to  calculate 
the  Qx,  the  inclusion  of  the  generalized  Breit  interaction 
has  greatly  increased  the  time  for  the  structure  calcula¬ 
tions.  Hence,  when  they  were  done  for  all  7 1  Z  values, 
while  the  detailed  Qx  calculations  were  done  for  only  the 
6  Z  values  given  by  Eq.  (19),  the  atomic  structure  part  of 
the  calculations  took  about  3/5  of  the  total  time.  This 
total  CPU  time  required  for  the  present  ( alculations  on 
a  Cray  XMP  supercomputer  at  the  Lawrence  Livermore 
National  Laboiatory  “Open  Computer  Facility”  was 
slightly  less  than  50  min.  In  future  work  we  expect  to 
increase  the  efficiency  of  the  atomic  structure  part.  One 
way  this  can  perhaps  be  done  for  large-scale  calculations 
is  to  calculate  the  numerous  radial  matrix  elements  of  the 
Srut  interaction  for  only  a  few  values  of  Z  and  use  fits 
to  power  series  in  Z. 

With  regard  to  the  accuracy  of  the  present  collision 
strengths,  the  only  relativistic  results  available  for  com- 
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parison  are  those  of  Ref.  2  for  Z  =  34.  The  agreement  is 
often  poor,  but  comparison  with  a  few  results20  by  a  more 
recent  version  of  that  program  shows  good  agreement. 
Probably  the  comparisons  in  Table  IIA  for  oscillator 
strengths  also  give  an  approximate  indication  of  the  ac¬ 
curacy  of  the  present  results  for  the  direct,  or  nonreso¬ 
nance,  part  of  the  collision  strength.  The  resonance  con¬ 
tribution,  which  is  probably  important  for  some  of  the 
fairly  weak  transitions,  especially  for  the  lower  Z  values, 
could  eventually  be  calculated  by  the  relativistic  version 
of  the  method  used  by  Cowan,21  in  which  the  resonance 
or  indirect  contribution  is  treated  as  a  two-step  process 
of  electron  capture  followed  by  autoionization.  This  could 
then  be  added  to  the  present  results  to  obtain  the  total 
contribution.  We  expect  to  expand  our  programs  to  in¬ 
clude  autoionization  and  calculate  the  resonance  contri¬ 
bution  to  collision  strengths  in  future  works. 

Finally,  it  should  be  mentioned  that  the  complete 
set  of  the  present  results  for  all  7 1  Z  values  in  the  range 
covered  by  Eq.  (1)  is  on  file  at  the  National  Energy  Re¬ 
search  Supercomputer  Center  at  Livermore,  California, 
and  is  available22  to  those  with  access  to  that  network;  it 
is  also  available  on  magnetic  tape  by  request  from  the 
authors. 
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EXPLANATION  OF  TABLES 


TABLE  I.  Labeling  of  Energy  Levels 

This  table  shows  the  jj- coupled  basis  state  that  makes  the  dominant 
contribution  to  each  energy  level  for  Z  in  the  range  22  =5  Z  92.  The  ab¬ 
breviations  and  notation  discussed  in  connection  with  Eqs.  (9)-(  1 3)  are  used. 
The  table  is  clarified  by  a  specific  example:  The  /'-coupled  basis  state  making 
the  dominant  contribution  to  each  of  the  energy  levels  in  Group  L  when  Z 
=  34  is  [{2s\ii2p\i'2,2pli2)iipyi]in  f°r  the  lowest  energy  level  in  the  group 
LI,  [(2s2lJ22pi/22pl/2)23p3,2]V2  for  the  next  higher  level  L2,  [(2s,/22/>i/2- 
2p 3/2 >2 3 d2/2 ] 7/2  for  the  next  higher  level  L3,  [(2sll22p2l/22pl/2)23ds,2]V2  for 
the  next  higher  level  L4,  [  (  2^i/2 2jy ?/2  2/?  3/2 )  1 3£/5/2  ]7/2  for  the  next  higher  level 
L5,  and  [(2s [/22pu2 2py2)t3d'/2]1/2  for  the  highest  level  in  the  group  L6. 

TABLE  IIA.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from  Various 
Calculations  and  Experiments  for  Z  =  34 

TABLE  IIB.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from  Various 
Calculations  for  Z  =  92 

Transition  Lower  level-upper  level  labeled  as  described  in  Table  I 
AE(eV)  Transition  energy  in  eV 

f  Electric  dipole  oscillator  strength  (dimensionless) 

Present  Results  from  present  work  (see  text  for  explanation  of  1,  2, 
and  3) 

Grant  Results  from  the  GRASP12  version  of  the  multiconfiguration 
Dirac-Fock  code  of  Grant  et  al.10,11 
Hagel  Relativistic  Hartree-Fock  values  of  Hagelstein2 
Gord  Experimental  results  of  Gordon  et  al.17 
Burk  Experimental  results  of  Burkhalter  et  al.18 

TABLE  III.  Electric  Dipole  Oscillator  Strengths  f,  22  <  Z  <  92 

This  table  gives  the  (dimensionless)  electric  dipole  oscillator  strengths 
for  the  allowed  transitions.  All  Z  values  in  the  range  22  Z  92  are  included. 
The  lower  level  is  listed  first.  The  labels  designating  the  levels  are  explained 
in  Table  I. 

TABLE  IV.  Collision  Strengths  &  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy 
E’  in  Units  of  Zla  Rydbergs,  22  <  Z  92 

Z  =  22,  26,  30,  34,  38,  42,  46,  50,  54,  58,  62,  66,  70,  74,  78,  82,  87, 
and  92.  This  table  gives  values  for  the  collision  strength  from  which  one  can 
obtain  values  for  the  cross  section  using  Eqs.  (15),  (16),  and  (17).  In  the 
present  case  the  statistical  weight  g,  equals  27+1,  where  J  is  the  value  for 
the  total  angular  momentum  quantum  number  for  the  initial  level  with  a 
hole  in  an  n  =  2  subshell.  The  fine  structure  constant  a  in  Eq.  (17)  has  the 
value  1/137.039.  The  Zc nr  in  Eq.  (15)  is  given  by  Eq.  (3)  and  the  transition 
energy  AE:f  (Ry)  in  Eq.  (15)  is  obtained  from  the  corresponding  entry  in  eV 
given  in  this  table  by  dividing  by  the  conversion  factor  13.60535  eV/Ry. 
7.04-2  means  7.04  X  10~2.  Collision  strengths  with  values  less  than  10"9  are 
given  as  0.  Each  data  block  is  headed  by  the  relevant  transition  i-f,  with  the 
levels  /  and /labeled  according  to  Table  1. 

Z  Nuclear  charge  number 

AE  Transition  energy  in  eV 

E'  Scattered  electron  energy  in  units  of  Z2ir  Ry,  where  the  effective 

nuclear  charge  Zcn-is  given  by  Z  -  6.667  [Eq.  (3)] 
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e  +  F-Like  Ions 


TABLE  I.  Labeling  of  Energy  Levels 
See  page  31  for  Explanation  of  Tables 


Level 

JJ 

State 

JJ 

Dominant 

JJ 

State 

as 

a  Function  of  Z 

Label 

Label 

State 

22 

23 

24  : 

25 

26  : 

27  : 

28  ; 

29 

30  : 

31 

32 

33  : 

34  : 

35  : 

36  : 

37 

38  : 

39 

40 

41 

42 

43 

44 

45 

A1 

1 

(2s  2  2p*2  2p  3)3/2 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

81 

1 

(2s  2 

2p*l  2p  4)1/2 

1 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Cl 

1 

(2s  1 

2p»2  2p  4)1/2 

1 

1 

1 

1 

1 

l 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D1 

1 

C  (2s 

2  2p*2  2p 

2)0  3s  131/2 

1 

l 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D2 

2 

C  (2s 

2  2p*l  2p 

3)1  3s  131/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

D3 

3 

C  (2s 

2  2p  4)0  3s  131/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

D4 

4 

C  (2s 

2  2p*2  2p 

2)2  3d*l 3 1/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

5 

3 

3 

3 

5 

3 

5 

D5 

5 

C  (2s 

2  2p*2  2p 

2)2  3d  131/2 

5 

5 

3 

5 

5 

5 

3 

5 

5 

5 

5 

5 

3 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

D6 

6 

C  (2s 

2  2p*l  2p 

3)1  3d*l 3 1/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

D7 

7 

C  (2s 

2  2p*l  2p 

3)2  3d»l 3 1 /2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

D8 

8 

C  (2s 

2  2p*l  2p 

3)2  3d  131/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

8 

8 

8 

8 

8 

D9 

9 

C  (2s 

1  2p*l  2p 

4)1  3p*l 31/2 

9 

9 

11 

9 

9 

11 

11 

11 

11 

11 

11 

11 

11 

11 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

DIO 

10 

C  (2s 

1  2p*l  2p 

4)0  3p#131/2 

10 

10 

10 

11 

11 

13 

13 

13 

13 

13 

13 

13 

13 

13 

11 

H 

11 

11 

11 

11 

11 

11 

11 

11 

Dll 

11 

C  (2s 

1  2p*2  2p 

3)2  3p  131/2 

11 

11 

14 

10 

10 

10 

10 

10 

10 

10 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

D12 

12 

C  (2s 

1  2p*l  2p 

4)1  3p  131/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

22 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

D13 

13 

C  (2s 

1  2p*2  2p 

3)1  3p*l 31/2 

13 

13 

13 

13 

13 

9 

9 

9 

9 

9 

12 

12 

12 

12 

12 

9 

9 

9 

9 

9 

9 

9 

9 

9 

D14 

14 

C(2s 

1  2p*2  2p 

3)1  3p  131/2 

14 

14 

9 

14 

14 

14 

14 

14 

14 

14 

9 

9 

9 

9 

9 

12 

12 

12 

12 

12 

12 

12 

12 

12 

D15 

15 

C(2p»2  2p  4)0  3s  131/2 

15 

15 

15 

15 

15 

15 

13 

15 

15 

15 

15 

13 

13 

IS 

13 

15 

15 

13 

15 

15 

15 

15 

13 

15 

El 

1 

C  (2s 

2  2p*2  2p 

2)2  3s  133/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

E2 

2 

C  (2s 

2  2p*l  2p 

3)1  3s  133/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

E3 

3 

C  (2s 

2  2p*l  2p 

3)2  3s  133/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

E4 

4 

C  (2s 

2  2p*2  2p 

2)2  3d*l 33/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

E3 

5 

E  (2s 

2  2p*2  2p 

2)2  3d  133/2 

5 

3 

5 

5 

5 

5 

5 

5 

5 

3 

5 

5 

5 

5 

3 

3 

5 

5 

3 

5 

5 

5 

5 

5 

E6 

6 

C  (25 

2  2p*2  2p 

2)0  3d*l 33/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

E7 

7 

C  (2s 

2  2p*l  2 p 

3)1  3d*l 33/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

E8 

8 

C  (2s 

2  2p*l  2p 

3)1  3d  133/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

E9 

9 

C(2s 

2  2p*l  2p 

3)2  3d»133/2 

9 

9 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

ElO 

10 

C  (2s 

2  2p*l  2p 

3)2  3d  i 33/2 

10 

10 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Ell 

11 

C  (2s 

2  2p  4)0  3d#l 33/2 

11 

11 

11 

It 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

E12 

12 

C  (2s 

1  2p*2  2p 

3)2  3p*l 33/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

13 

13 

13 

13 

13 

17 

E13 

13 

C  (2s 

1  2p»2  2p 

3)2  3p  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

11 

17 

17 

17 

17 

13 

E14 

14 

E  (2s 

1  2p*l  2p 

4)1  3p*l 33/2 

14 

14 

14 

14 

14 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

11 

11 

11 

11 

18 

ElS 

15 

C  <2s 

1  2p#l  2p 

4)1  3p  133/2 

15 

15 

15 

15 

15 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

11 

E16 

16 

C  (2s 

1  2p*l  2p 

4)0  3p  133/2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

14 

14 

14 

E17 

17 

C  (2s 

1  2p*2  2p 

3)1  3p*l 33/2 

17 

17 

17 

17 

17 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

16 

16 

16 

E18 

18 

C  (2s 

1  2p*2  2p 

3)1  3p  133/2 

18 

18 

18 

18 

18 

15 

13 

13 

13 

15 

15 

15 

15 

13 

13 

13 

13 

13 

IS 

15 

15 

15 

15 

15 

E19 

19 

C<2p*2  2p  4)0  3(1*133/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

FI 

1 

C  (2s 

2  2p*2  2p 

2)2  3s  135/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

F2 

2 

C  (2s 

2  2p*l  2p 

3)2  3s  135/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

F3 

3 

C  (2s 

2  2p*2  2p 

2)2  3d*l 35/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

F4 

4 

E  (2s 

2  2p*2  2p 

2)2  3d  135/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

F5 

5 

C  (2s 

2  2p*2  2p 

2)0  3d  135/2 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

F6 

6 

C  (2s 

2  2p*l  2p 

3)1  3d  135/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

F7 

7 

C  (2s 

2  2p*l  2p 

3)1  3d*l 35/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

F8 

8 

C  (2s 

2  2p#l  2p 

3)2  3d  135/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

B 

8 

8 

8 

8 

8 

8 

8 

8 

0 

F9 

9 

C  (2s 

2  2p*l  2p 

3)2  3d*l 35/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

FIO 

10 

C  (2s 

2  2p  4)0  3d  135/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

FI  1 

11 

E  (2s 

1  2p»2  2p 

3)2  3p»l 35/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

10 

10 

10 

12 

12 

12 

12 

12 

F12 

12 

E  (2s 

1  2p*2  2p 

3)2  3p  135/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

10 

14 

14 

F13 

13 

E  (2s 

1  2p#l  2p 

4)1  3p  135/2 

13 

13 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

10 

10 

F14 

14 

C  (2s 

1  2p*2  2p 

3)1  3p  135/2 

14 

14 

14 

14 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

FIS 

15 

E(2p»2  2p  4)0  : 

3d  135/2 

13 

13 

15 

13 

15 

15 

15 

15 

13 

15 

15 

13 

15 

13 

15 

13 

13 

13 

13 

13 

13 

13 

13 

15 

01 

1 

E  (2s 

2  2p«2  2p 

2)2  3d  137/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

02 

2 

E  (2s 

2  2p*2  2p 

2)2  3d*l 37/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

I 

1 

1 

1 

1 

1 

1 

03 

3 

E  (2s 

2  2p*l  2p 

3)1  3d  137/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

04 

4 

C  (2s 

2  2p»l  2p 

3)2  3d»l 37/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

OS 

5 

E  (2s 

2  2p#l  2p 

3)2  3d  137/2 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

3 

5 

5 

5 

5 

3 

3 

3 

3 

3 

06 

6 

E  (2s 

1  2p*2  2p 

3)2  3p  137/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

HI 

1 

E(2s 

2  2p#2  2p 

2)2  3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H2 

2 

£  (2s 

2  2p»l  2p 

3)2  3d  139/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

11 

1 

E  (2s 

2  2p*2  2p 

2)2  3p  131/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

3 

3 

3 

3 

12 

2 

E  (2s 

2  2p*l  2p 

3)1  3p*l 31/2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 

1 

1 

1 

1 

13 

3 

E  (2s 

2  2p*2  2p 

2)0  3p»13 1/2 

3 

3 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

14 

4 

E  (2s 

2  2p*l  2p 

3)1  3p  131/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

15 

5 

E  (2s 

2  2p*l  2p 

3)2  3p  131/2 

3 

3 

3 

3 

3 

5 

5 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 

3 

3 

3 

3 

5 

3 

3 

16 

6 

E  (2s 

2  2p  4)0  3p#13 1/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

17 

7 

E  (2s 

1  2p*l  2p 

4)1  3s  131/2 

7 

7 

7 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

18 

8 

E  (2s 

1  2p*l  2p 

4)0  3s  131/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

8 

8 

8 

8 

8 

8 

8 

8 

19 

9 

E  (2s 

1  2p«2  2p 

3)  1  3s  131/2 

9 

9 

9 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

10 

10 

10 

110 

10 

C  (2s 

1  2p#2  2p 

3)2  3d#131/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

7 

7 

7 

111 

11 

E<2s 

1  2p*l  2p 

4)1  3d*l 31/2 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

X 12 

12 

E  (2s 

1  2p«2  2p 

3)2  3d  131/2 

12 

12 

12 

12 

14 

11 

11 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

113 

13 

E  (2s 

1  2p«2  2p 

3)1  3d#l 31/2 

13 

13 

13 

13 

13 

13 

13 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

114 

14 

E (2p*2  2p  4)0  3p*131/2 

14 

14 

14 

14 

12 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

32 
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e  +  F-Like  Ions 


TABLE  I.  Labeling  of  Energy  Levels 
See  page  31  for  Explanation  of  Tables 


jj 

Level  State  jj  Dominant  jj  State  as  a  Function  of  Z 


Label 

Label 

State 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

J1 

1 

C  (2s 

2  2p*2 

2P 

2)2 

3p*i 33/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

02 

2 

C  (2s 

2 

2p#l 

2P 

3)1 

3p»133/2 

2 

2 

2 

2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

J3 

3 

E  (2s 

2 

2p*l 

2P 

3)2  3p  133/2 

3 

3 

6 

3 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

04 

4 

C  (2s 

2 

2p*2 

2p 

2)0  3p  133/2 

4 

4 

4 

4 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

J3 

3 

C  (2s 

2 

2p*l 

2p 

3)1 

3p  133/2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

5 

7 

7 

7 

06 

6 

E  (2s 

2 

2p»2 

2p 

2)2 

3p  133/2 

6 

6 

3 

6 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

7 

7 

7 

7 

5 

5 

5 

s)7 

7 

E  (2s 

2 

2p*l 

2p 

3)2  3p*133/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

3 

3 

3 

3 

3 

3 

3 

08 

8 

E  (2s 

2  2p  4)0  3p  133/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

10 

10 

10 

10 

J9 

9 

E  (2s 

1 

2p*l 

2p 

4)1 

3s  133/2 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

8 

8 

It 

11 

JIO 

10 

C  (2s 

1 

2p#2 

2p 

3)2 

3s  133/2 

10 

9 

9 

9 

9 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

1 1 

11 

11 

11 

11 

8 

8 

Oil 

11 

C  (2s 

1 

2p*2 

2P 

3)1 

3s  133/2 

11 

11 

11 

11 

11 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

12 

J12 

12 

E  (2s 

1 

2p*2  2p 

3)2 

3d*l 33/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

9 

J13 

13 

E  (2s 

1 

2p*l 

2p 

4)1 

3d*l 33/2 

13 

13 

13 

13 

18 

18 

18 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

13 

13 

13 

014 

14 

E  (2s 

1 

2p*l 

2P 

4)0 

3d  *  1 33/2 

14 

14 

14 

16 

16 

17 

17 

13 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

015 

15 

E  (2s 

1 

2p*2 

2P 

3)2 

3d  133/2 

15 

15 

15 

15 

15 

15 

15 

16 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

016 

16 

E  (2s 

1 

2p*l 

2p 

4)1 

3d  133/2 

16 

16 

16 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

J17 

17 

C  (2s 

1 

2p*2 

2P 

3)1 

3d  133/2 

17 

17 

17 

17 

17 

16 

16 

17 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

13 

J18 

18 

E  (2s 

1 

2p#2 

2p 

3)1 

3d*l 33/2 

18 

18 

18 

18 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

16 

J19 

19 

C (2p*2  2p  4)0  3p  133/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

K1 

1 

E  (2s 

2 

2p#2 

2p 

2)2 

3p  135/2 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

K2 

2 

E  (2s 

2 

2p*2 

2P 

2)2 

3p*l 35/2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

K3 

3 

E  (2s 

2 

2p«l 

2p 

3)1 

3p  135/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

K4 

4 

E  (2s 

2 

2p*l 

2p 

3)2 

3p*135/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

K5 

5 

C  (2s 

2  2p#l 

2p 

3)2 

3p  135/2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

5 

5 

5 

K6 

6 

E  (2s 

1 

2p*2 

2p 

3)2 

3s  135/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

K7 

7 

E  (2s 

1 

2p*2 

2p 

3)2 

3d  135/2 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

K8 

8 

E  (2s 

1 

2p*2 

2p 

3)2 

3d*135/2 

8 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

K9 

9 

E  (2s 

1 

2p*l 

2p 

4)1 

3d  135/2 

9 

9 

9 

9 

9 

9 

13 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

KIO 

10 

E  (2s 

1 

2p*l 

2p 

4)1 

3d*135/2 

10 

10 

10 

10 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

Kll 

11 

E  (2s 

1 

2p*l 

2P 

4)0 

3d  135/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

K12 

12 

C  (2s 

1 

2p*2 

2P 

3)1 

3d*135/2 

12 

12 

12 

12 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

K13 

13 

E  (2s 

1 

2p»2 

2P 

3)1 

3d  135/2 

13 

13 

13 

13 

13 

13 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

LI 

1 

E  (2s 

a  ap*2 

2P 

2)2 

3p  137/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L2 

2 

E(2s 

a  2p*i 

2p 

3)2 

3p  137/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

L3 

3 

E  (2s 

1 

2p*2 

2p 

3)2 

3d*137/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

L4 

4 

E  (2s 

1 

2p*2 

2p 

3)2 

3d  137/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

L3 

5 

E  (2s 

1 

2p*l 

2? 

4)1 

3d  137/2 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

L6 

6 

£  (2s 

1 

2p*2 

2P 

3)1 

3d  137/2 

6 

6 

6 

6 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

3 

3 

5 

5 

5 

Ml 

1 

E  (2s 

1 

2p*2 

2p 

3)2 

3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Level 

JJ 

State 

JJ 

Dominant 

JJ 

State 

as 

a  Function  of  Z 

Label 

Label 

State 

46 

47 

48 

49 

50 

51 

52 

33 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

A1 

1 

(2s  2  2p«2  2p  3)3/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

1 

1 

1 

81 

1 

(2s  2  2p*l  2p  4)1/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

Cl 

1 

(2s  1 

L  2p*2  2p  4)1/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D1 

1 

C  (2s 

2 

2p*2 

2P 

2)0 

3s  131/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

D2 

2 

E  (2s 

2 

2p*l 

2p 

3)1 

3s  131/2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

D3 

3 

C  (2s 

2 

2p*2 

2p 

2)2 

3d*l 31/2 

3 

3 

3 

3 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

D4 

4 

C  (2s 

2 

2p*2 

2p 

2)2 

3d  131/2 

4 

4 

4 

4 

4 

4 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

D5 

3 

E  (2s 

2 

2p  4)0  3s  131/2 

3 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

D6 

6 

C(2s 

2 

2p*l 

2p 

3)1 

3d*l 3 1/2 

6 

5 

3 

5 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

D7 

7 

E  (2s 

2 

2p*l 

2P 

3)2 

3d*l 3 1/2 

7 

7 

7 

7 

5 

3 

5 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

D8 

8 

C  (2s 

2 

2p*l 

2p 

3)2 

3d  131/2 

8 

8 

8 

8 

8 

8 

8 

5 

5 

3 

5 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

8 

D9 

9 

C  (2s 

1 

ap*a  ap 

3)1 

3p*l 3 1/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

3 

5 

5 

5 

10 

10 

10 

10 

10 

10 

10 

10 

10 

DIO 

10 

E  (2s 

1 

2p»a  ap 

3)2  3p  131/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

5 

5 

5 

11 

11 

11 

11 

11 

11 

Dll 

11 

C  (2s 

1 

2p«2 

2p 

3)1 

3p  131/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

3 

5 

5 

5 

5 

5 

D12 

12 

C(2t 

1 

2p»l 

2p 

4)0  3p*l 31/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

DIG 

13 

C  (2s 

1 

2p*i 

2P 

4)1 

3p*l 31 /2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

D14 

14 

C  (2s 

1 

2p*l 

2p 

4)1 

3p  131/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

D15 

13 

E (2p#2 

2p  4)0  3s  131/2 

13 

13 

13 

15 

13 

15 

13 

15 

15 

15 

15 

15 

15 

15 

15 

13 

15 

15 

15 

13 

15 

IS 

15 

15 

El 

1 

C  (2s 

2 

2p*2 

2p 

2)2 

3s  133/2 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

E2 

2 

C  (2s 

2 

2p*i 

2p 

3)1 

3s  133/2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

E3 

3 

C(2s 

2 

2p*i 

2p 

3)2 

3s  133/2 

3 

3 

4 

4 

2 

2 

2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

E4 

4 

C  (2s 

2 

2p#2 

2P 

2)2 

3d*l 33/2 

4 

4 

3 

3 

3 

3 

6 

2 

2 

5 

5 

5 

3 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

E5 

5 

C  (2s 

2 

2p*2 

2P 

2)2 

3d  133/2 

3 

3 

5 

6 

6 

3 

3 

5 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

E6 

6 

C(2s 

2 

2p*2 

2p 

2)0 

3d*l 33/2 

6 

6 

6 

3 

3 

6 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

E7 

7 

E  (2s 

2 

2p*l 

2p 

3)1 

3d*l 33/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

11 

11 

11 

11 

E0 

8 

C(2s 

2 

2p*l 

2p 

3)1 

3d  133/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

11 

11 

11 

11 

7 

7 

7 

7 

E9 

9 

C  (2s 

2 

2p*l 

2p 

3)2 

3d*l 33/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

6 

11 

9 

9 

9 

9 

9 

9 

9 

9 

E10 

10 

C(2s 

2 

2p*l 

2p 

3)2 

3d  133/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

8 

8 

8 

8 

8 

8 

12 

12 

12 

Ell 

11 

E  (2s 

1 

2p*2 

2p 

3)2 

3p*l 33/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

10 

10 

10 

10 

10 

iO 

10 

10 

12 

12 

12 

8 

8 

8 

E12 

12 

C  (2s 

1 

2p«2 

2P 

3)1 

3p»l 33/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

10 

10 

10 

10 

E13 

13 

C  (2s 

1 

2p«2 

2P 

3)2 

3p  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

E14 

14 

C  (2s 

1 

2p»2 

2P 

3)1 

3p  133/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

E15 

13 

E  (2s 

2 

2p  4)0  : 

3d*l 33/2 

13 

13 

15 

13 

13 

15 

15 

13 

13 

15 

13 

15 

15 

15 

15 

15 

15 

15 

15 

15 

16 

16 

16 

16 

E16 

16 

E  (2s 

1 

2p*l 

2p 

4)1 

3p*l 33/2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

15 

15 

13 

15 

E17 

17 

E  (2s 

1 

2p*l 

2p 

4)0  3p  133/2 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  31  for  Explanation  of  Tables 


JJ 

Level  State  jj  Dominant  jj  State  as  a  Function  of  Z 

Label  Label  State  46  47  48  4?  30  31  32  33  34  35  36  37  58  39  60  61  62  63  64  63  66  67  68  69 


E18 

18 

C  (2s 

1  2p*l  2p 

4)1  3p  133/2 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

10 

18 

18 

18 

18 

18 

E19 

19 

E(2p#2  2p  4)0  3d#l 33/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

FI 

1 

C  (2s 

2  2p#2  2p 

2)2  3s  135/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

F2 

2 

C  (2s 

2  2p#l  2p 

3)2  3s  135/2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

F3 

3 

C  <2s 

2  2p#2  2p 

2)2  3d*135/2 

3 

3 

3 

2 

2 

2 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

F4 

4 

C  (2s 

2  2p*2  2p 

2)2  3d  135/2 

4 

4 

4 

4 

4 

4 

4 

2 

3 

3 

3 

3 

3 

3 

5 

3 

3 

5 

3 

3 

3 

3 

j 

3 

FS 

5 

C  (2s 

2  2p*2  2p 

2)0  3d  135/2 

5 

3 

5 

3 

3 

5 

3 

5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

F6 

6 

C  (2s 

2  2p*l  2p 

3)1  3d *1 35/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

10 

10 

10 

10 

F7 

7 

E  (2s 

2  2p*l  2p 

3)1  3d  135/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

0 

8 

8 

8 

0 

8 

8 

8 

10 

10 

6 

6 

6 

6 

F8 

8 

C  (2s 

2  2p*l  2p 

3)2  3d*l 35/2 

a 

8 

Q 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 

7 

10 

10 

8 

8 

8 

8 

8 

8 

F9 

9 

C  (2s 

2  2p#l  2p 

3)2  3d  S  33/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

7 

7 

7 

7 

7 

7 

7 

7 

F10 

10 

C  (2s 

1  2p#2  2p 

3)2  3p»l 35/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
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9 

9 

9 

9 

9 

9 

9 

9 

9 

FU 

11 

E  (2s 

1  2p#2  2p 

3)2  3p  135/2 

u 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

F12 

12 

C  (2s 

1  2p*2  2p 

3)1  3p  135/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

F13 

13 

C(2s 

2  2p  4)0  3d  135/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

FI  4 

14 

C  (2s 

1  2p*l  2p 

4)1  3p  135/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

F13 

15 

C(2p*2  2p  4)0  3d  133/2 

13 

13 

13 

15 

15 

15 

13 

15 

13 

13 

13 

15 

15 

15 

13 

15 

15 

15 

13 

15 

13 

13 

15 

15 

01 

1 

C  (2s 

2  2p*2  2p 

2)2  3d*l 37/2 

1 

1 

1 

1 

1 

1 

1 

j 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

G2 

2 

C  (2s 

2  2p*2  2p 

2)2  3d  137/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

03 

3 

E  (2s 

2  2p#l  2p 

3)1  3d  137/2 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

G4 

4 

E  (2s 

2  2p*l  2p 

3)2  3d#i 37/2 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

G5 

3 

C  (2s 

2  2p#l  2p 

3)2  3d  137/2 

5 

3 

3 

5 

3 

5 

3 

3 

5 

5 

5 

5 

5 

5 

5 

5 

3 

3 

3 

3 

3 

5 

5 

3 

G6 

6 

C  (2s 

1  2p»2  2p 

3)2  3p  137/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

HI 

1 

E  (2s 

2  2p«2  2p 

2)2  3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H2 

2 

C  (2s 

2  2p*i  2p 

3)2  3d  139/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

11 

1 

C  (2s 

2  2p*2  2p 

2)0  3p#131/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12 

2 

C  (2s 

2  2p«2  2p 

2)2  3p  131/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

13 

3 

C  (2s 

2  2p»l  2p 

3)1  3p#l 31/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

14 

4 

C  (2s 

2  2p*l  2p 

3)1  3p  131/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

15 

3 

E  (2s 

2  2p*l  2p 

3)2  3p  131/2 

3 

5 

3 

5 

5 

5 

3 

5 

5 

5 

5 

5 

3 

5 

5 

3 

5 

5 

3 

5 

5 

5 

6 

6 

16 

6 

C  (2s 

1  2p«2  2p 

3)1  3s  131/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

5 

3 

17 

7 

E  (2s 

2  2p  4)0  3p*Ul/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

18 

8 

C  (2s 

1  2p*l  2p 

4)0  3s  131/2 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

7 

7 

7 

7 

12 

12 

12 

12 

12 

12 

12 

19 

9 

C  (2s 

1  2p*2  2p 

3)2  3d*l 31/2 

9 

9 

8 

0 

8 

8 

8 

8 

12 

12 

12 

12 

12 

12 

12 

12 

12 

7 

11 

11 

11 

11 

11 

11 

110 

10 

C  (2s 

1  2p*l  2p 

4)1  3s  131/2 

10 

10 

10 

10 

11 

11 

12 

12 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

7 

7 

7 

7 

7 

7 

Ill 

11 

C  (2s 

1  2p#2  2p 

3)2  3d  131/2 

11 

11 

11 

11 

12 

12 

11 

11 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

112 

12 

C  (2s 

1  2p*2  2p 

3)1  3d#l 3 1/2 

12 

12 

12 

12 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

X  13 

13 

C  (2s 

1  2p*l  2p 

4)1  3d*l 31/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

114 

14 

C<2p*2  2p  4)0  3p»13l/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

S4 

14 

J1 

1 

E  (2s 

2  2p#2  2p 

2)2  3p#133/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

J2 

2 

E  (2s 

2  2p*2  2p 

2)2  3p  133/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

J3 

3 

C  (2s 

2  2p*2  2p 

2)0  3p  133/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

J4 

4 

C  (2s 

2  2p*l  2p 

3)1  3p#l 33/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

JO 

3 

E  (2s 

2  2p*l  2p 

3)2  3p*133/2 

5 

3 

3 

3 

3 

5 

5 

3 

3 

5 

3 

5 

3 

3 

3 

3 

3 

5 

3 

3 

5 

3 

5 

5 

J6 

6 

E  (2s 

2  2p*l  2p 

3)1  3p  133/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

8 

J7 

7 

E  (2s 

2  2p*l  2p 

3)2  3p  133/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

6 

J8 

8 

C(2s 

1  2p*2  2p 

3)2  3s  133/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7 

09 

9 

C  (2s 

1  2p*2  2p 

3)1  3s  133/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

JIO 

10 

E  (2s 

2  2p  4)0  3p  133/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

SI 

11 

Jli 

11 

C  (2s 

1  2p«2  2p 

3)2  3d*l 33/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

10 

10 

13 

13 

13 

13 

13 

13 

13 

13 

13 

14 

14 

14 

14 

J12 

12 

E  (2s 

1  2p*l  2p 

4)1  3s  133/2 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

10 

14 

14 

14 

14 

14 

14 

14 

14 

13 

13 

13 

13 

J13 

13 

C  (2s 

1  2p*2  2p 

3)2  3d  133/2 

13 

13 

13 

12 

12 

12 

14 

14 

14 

14 

14 

14 

10 

13 

13 

13 

13 

13 

13 

13 

13 

15 

15 

13 

J14 

14 

C  (2s 

1  2p#2  2p 

3)1  3d»l 33/2 

14 

14 

14 

14 

14 

14 

12 

12 

15 

13 

13 

15 

15 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

12 

J13 

13 

C  (2s 

1  2p*2  2p 

3)1  3d  133/2 

13 

13 

13 

13 

15 

15 

13 

15 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

10 

J16 

16 

C  (2s 

1  2p*l  2p 

4)0  3d*l 33/2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

J17 

17 

C  (2s 

1  2p*l  2p 

4)1  3d#l 33/2 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

J18 

18 

C  (2s 

1  2p#l  2p 

4)1  3d  133/2 

18 

18 

10 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

J19 

19 

C (2p*2  2p  4)0  3p  133/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

Ki 

1 

C  (2s 

2  2p*2  2p 

2)2  3p«l 33/2 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

K2 

2 

C  (2s 

2  2p«2  2p 

2)2  3p  135/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

K3 

3 

£  (2s 

2  2p*l  2p 

3)2  3p*l 33/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

K4 

4 

C  (2s 

2  2p*l  2p 

3)1  3p  125/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

K5 

5 

C  (2s 

2  2p*l  2p 

3)2  3p  133/2 

3 

5 

5 

3 

5 

3 

3 

5 

3 

5 

5 

3 

5 

5 

3 

3 

3 

3 

3 

5 

6 

6 

4 

4 

K6 

6 

£  (2s 

1  2p*2  2p 

3)2  3s  133/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

3 

3 

5 

5 

K7 

7 

C  (2s 

1  2p*2  2p 

3)2  3d*l 35/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

K8 

8 

E(2s 

1  2p*2  2p 

3)2  3d  135/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 

8 

8 

8 

8 

0 

8 

K9 

9 

£  (2s 

1  2p*2  2p 

3)1  3d*l 33/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

o 

9 

9 

9 

9 

9 

9 

9 

9 

K10 

10 

£  (2s 

1  2p#2  2p 

3)1  3d  133/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Kll 

11 

£<2s 

1  2p*l  2p 

4)0  3d  135/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

K12 

12 

E  (2s 

1  2p*l  2p 

4)1  3d«l 33/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

K13 

13 

E  (2s 

1  2p«l  2p 

4)1  3d  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

J3 

13 

LI 

1 

C  (2s 

2  2p«2  2p 

2)2  3p  137/2 

1 

1 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L2 

2 

C(2s 

2  2p»l  2p 

3)2  3p  137/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

L3 

3 

£  (2s 

1  2p*2  2p 

3)2  3d#l 37/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

L4 

4 

£  (2s 

1  2p*2  2p 

3)2  3d  137/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

L3 

3 

£  (2s 

1  2p*2  2p 

3)1  3d  137/2 

3 

3 

3 

3 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

L6 

6 

£  (2s 

1  2p*l  2p 

4)1  3d  137/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Ml 

1 

C(2s 

1  2p*2  2p 

3)2  3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  31  for  Explanation  of  Tables 

jj 

Level  State  jj  Dominant  jj  State  as  a  Function  of  Z 


Label 

Label 

State 

70 

71 

72 

73 

74 

73 

76 

77 

78 

79 

80 

81 

82 

83 

84 

m 

CD 

86 

87 

88 

89 

90 

91 

92 

A1 

1 

(2s  2  2p<*2  2p  3)3/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Bl 

1 

(2s  2  2p#l  2p  4)1/2 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Cl 

1 

(2s  J 

l  2p*2  2p  4)1/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D1 

1 

C  (2c 

2  2p*2  2p 

2)0  3s  131/2 

1 

1 

1 

1 

1 

1 

l 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D2 

2 

C(2* 

2  2p*2  2p 

2)2  3d*131/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

D3 

3 

C  (2s 

2  2p*2  2p 

2)2  3d  131/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

D4 

4 

C  (2s 

2  2p  *  1  2p 

3)1  3s  131/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

D5 

3 

C  (2s 

2  2p*l  2p 

3)1  3d*l 3 1/2 

5 

3 

5 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

D6 

6 

C  (2s 

2  2p#l  2p 

3)2  3d#l 3 1/2 

6 

7 

7 

3 

3 

5 

3 

5 

3 

3 

3 

3 

5 

3 

5 

3 

3 

5 

5 

3 

3 

3 

3 

D7 

7 

C  (2s 

1  2p#2  2p 

3)1  3p»131/2 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

D8 

8 

C  (2s 

2  2p«l  2p 

3)2  3d  131/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

D9 

9 

C  (2s 

1  2p»2  2p 

3)2  3p  131/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

DIO 

10 

C  (2s 

1  2p*2  2p 

3)1  3p  131/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Dll 

11 

C  (2s 

2  2p  4)0  3s  131/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

Di2 

12 

C  (2s 

1  2p#l  2p 

4)0  3p*l 31/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

D13 

13 

C  (2s 

1  2p#l  2p 

4)1  3p#l 3 1/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

D14 

14 

C  (2s 

1  2p*l  2p 

4)1  3p  131/2 

14 

14 

14 

14 

13 

13 

13 

13 

13 

13 

13 

13 

15 

13 

13 

13 

13 

13 

13 

13 

15 

13 

13 

D15 

13 

C (2p*2  2p  4)0  3s  131/2 

13 

15 

13 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

£1 

1 

L  (2s 

2  2p*2  2p 

2)2  3s  133/2 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

£2 

2 

C  (2s 

2  2p#2  2p 

2)2  3d»l 33/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

£3 

3 

C  (2s 

2  2p*2  2p 

2)0  3d*l 33/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

£4 

4 

C  (2s 

2  2p  *2  2p 

2)2  3d  133/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

E3 

3 

C  (2s 

2  2p*l  2p 

3)1  3s  133/2 

3 

3 

5 

3 

3 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 

5 

5 

5 

3 

E6 

6 

C  (2s 

2  2p#l  2p 

3)2  3s  133/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

£7 

7 

C  (2s 

1  2p*2  2p 

3)2  3p*l 33/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

£8 

8 

C  (2s 

2  2p*l  2p 

3)1  3d»l 33/2 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

E9 

9 

C  (2s 

1  2p*2  2p 

3)1  3p#l 33/2 

9 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 

8 

ElO 

10 

C  (2s 

2  2p*l  2p 

3)2  3d*l 33/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Ell 

11 

E  (2s 

2  2p*l  2p 

3)1  3d  1 33/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

£12 

12 

C  (2s 

2  2p*t  2p 

3)2  3d  133/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

ElO 

13 

C  (2s 

1  2p*2  2p 

3)2  3p  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

E14 

14 

C  (2s 

1  2p*2  2p 

3)1  3p  133/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

E15 

13 

C  (2s 

l  2p*l  2p 

4)1  3p*l 33/2 

13 

13 

13 

13 

13 

13 

13 

15 

15 

13 

13 

13 

15 

13 

13 

13 

15 

13 

15 

13 

13 

13 

13 

E16 

16 

C  (2s 

2  2p  4)0  : 

3d»l 33/2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

617 

17 

C  (2s 

1  2p*l  2p 

4)0  3p  133/2 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

E18 

18 

C  (2s 

1  2p*l  2p 

4)1  3p  133/2 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

10 

18 

18 

18 

18 

18 

E19 

19 

C(2p*2  2p  4)0  ; 

3d*l 33/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

FI 

1 

C  (2s 

2  2p»2  2p 

2)2  3s  135/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

F2 

2 

C  (2s 

2  2p*2  2p 

2)2  3d*l 35/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

F3 

3 

C  (2s 

2  2p*2  2p 

2)2  3d  135/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

F4 

4 

C  (2s 

2  2p*2  2p 

2)0  3d  133/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

F3 

3 

C  (2s 

2  2p*l  2p 

3)2  3s  133/2 

5 

3 

5 

5 

5 

3 

3 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 

5 

F6 

6 

C  (2s 

1  2p*2  2p 

3)2  3p*l 35/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

F7 

7 

£  (2s 

2  2p*l  2p 

3)1  3d*l 33/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

F8 

8 

C  (2s 

2  2p*l  2p 

3)2  3d*l 33/2 

8 

8 

8 

8 

8 

8 

8 

0 

8 

8 

8 

8 

8 

B 

8 

8 

8 

8 

0 

0 

8 

8 

8 

F9 

9 

C  (2s 

2  2p*l  2p 

3)1  3d  135/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

FIO 

10 

C  (2s 

2  2p*l  2p 

3)2  3d  135/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

FI  1 

11 

C  (2s 

1  2p*2  2p 

3)2  3p  135/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

F12 

12 

C  (2s 

J  2p»2  2p 

3)1  3p  133/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

F13 

13 

C  (2s 

2  2p  4)0  3d  135/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

F14 

14 

C  (2s 

1  2p*l  2p 

4)1  3p  135/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

F13 

13 

C (2p*2  2p  4)0  3d  135/2 

15 

15 

15 

13 

15 

IS 

15 

15 

13 

13 

13 

13 

13 

13 

15 

13 

15 

13 

13 

15 

13 

13 

15 

G1 

1 

C  (2s 

2  2p*2  2p 

2)2  3d*l 37/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

G2 

2 

C  (2s 

2  2p*2  2p 

2)2  3d  137/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

GO 

3 

C  (2s 

2  2p*l  2p 

3)2  3d*137/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

G4 

4 

E(?s 

2  2p»l  2p 

3)1  3d  137/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

05 

5 

C(2s 

2  2p*l  2p 

3)2  3d  137/2 

5 

3 

3 

3 

3 

3 

3 

3 

3 

5 

5 

3 

3 

3 

3 

3 

3 

5 

3 

3 

3 

5 

3 

G6 

6 

C  (2s 

1  2p«2  2p 

3)2  3p  137/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

HI 

1 

C  (2s 

2  2p*2  2p 

2)2  3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H2 

2 

t  (2s 

2  2p*l  2p 

3)2  3d  139/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

XI 

1 

C  (2s 

2  2p»2  2p 

2)0  3p>l 31/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

l 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12 

2 

C  (2s 

2  2p*2  2p 

2)2  3p  131/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

13 

3 

C  (2s 

2  2p*l  2p 

3)1  3p»l 31/2 

3 

3 

3 

3 

3 

3 

3 

3 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

14 

4 

C  (2s 

2  2p«l  2p 

3)1  3p  131/2 

4 

4 

4 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 

3 

5 

3 

3 

15 

5 

C(2s 

1  2p»2  2p 

3)1  3s  131/2 

5 

5 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

16 

6 

C  (2s 

2  2p«l  2p 

3)2  3p  131/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

17 

7 

C  (2s 

1  2p*2  2p 

3)2  3d*131/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

X8 

8 

C  (2s 

1  2p*2  2p 

3)1  3d*131/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

19 

9 

C  (2s 

1  2p«2  2p 

3)2  3d  131/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

110 

10 

C  (2s 

2  2p  4)0  3p*131/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Ill 

11 

C  (2s 

1  2p*l  2p 

4)0  3s  131/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

X12 

12 

C  (2s 

1  2p*i  2p 

4)1  3s  131/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

113 

13 

C  (2s 

1  2p*l  2 p 

4)1  3d»131/2 

13 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

114 

14 

C (2p*2  2p  4)0  3p»131/2 

14 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  31  for  Explanation  of  Tables 


Level 

State 

J  J 

Dominant 

JJ 

State 

as 

a  Function  of  Z 

Label 

Label 

State 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

83 

86 

87 

80 

89 

90 

91 

92 

J1 

1 

C  <25 

2 

2p*2 

2p 

2)2  3p#l 33/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

J2 

2 

C  (2s 

2 

2p#2 

Sp 

2)2 

3p  133/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

J3 

3 

C  <25 

2 

2p*2 

2p 

2)0  3p  133/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

J4 

4 

C  <2s 

2 

2p#l 

2P 

3)1 

3p*l 33/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

J3 

5 

C  <25 

2 

2p#l 

2p 

3)2  3p#l 33/2 

5 

3 

3 

3 

3 

3 

5 

3 

3 

3 

3 

3 

5 

3 

3 

5 

3 

3 

3 

3 

5 

3 

5 

J6 

6 

C(2s 

1 

2p#2 

2p 

3)2 

3s  133/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

J7 

7 

C  (2s 

2 

2p*l 

2p 

3)1 

3p  133/2 

7 

7 

7 

7 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

J8 

8 

C  <2s 

2 

2p#l 

2p 

3)2  3p  133/2 

8 

8 

8 

8 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

J9 

9 

C  (2s 

1 

2p#2 

2p 

3)1 

3s  133/2 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

3 

8 

8 

8 

8 

8 

8 

8 

8 

JIO 

10 

C  (2s 

1 

2p#2 

2p 

3)2 

3d*l 33/2 

10 

10 

10 

10 

10 

SO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Jll 

11 

C  <2s 

1 

2p#2 

2p 

3)1 

3d *133/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

12 

11 

11 

11 

J12 

12 

C  <2s 

1 

2p#2 

2p 

3)2 

3d  133/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

22 

12 

12 

12 

12 

12 

12 

12 

12 

J13 

13 

C  <2s 

1 

2p#2 

2p 

3)  1 

3d  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

J14 

14 

C  (2s 

1 

2p*l 

2p 

4)1 

3s  133/2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

J13 

13 

C  <2s 

2 

2p  4)0  3p  133/2 

13 

13 

15 

15 

13 

13 

13 

15 

15 

13 

15 

15 

15 

13 

13 

13 

13 

15 

15 

13 

13 

15 

13 

J16 

16 

£  (2s 

1 

2p*l 

2p 

4)0 

3d*i 33/2 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

J17 

17 

C  (2s 

1 

2p*l 

2P 

4)1 

3d*l 33/2 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

J18 

18 

C  <2s 

1 

2p*l 

2p 

4)1 

3d  133/2 

18 

18 

10 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

J19 

19 

C  <2p*2 

2p  4)0  3p  133/2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

K1 

1 

C  (2s 

2 

2p*2 

2p 

2)2 

3p»l 33/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

K2 

2 

C  (2s 

2 

2p*2 

2p 

2)2 

3p  133/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

K3 

3 

C  (2s 

2 

2p*l 

2p 

3)2 

3p*l 35/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

M 

4 

C  (2s 

1 

2p*2 

2P 

3)2 

3s  135/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

K3 

5 

C  (2s 

2 

2p*l 

2p 

3)1 

3p  133/2 

5 

5 

5 

5 

5 

3 

3 

5 

5 

5 

3 

5 

5 

5 

5 

3 

3 

3 

5 

3 

5 

5 

5 

K6 

6 

£  <2s 

2 

2p*l 

2P 

3)2 

3p  135/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

K7 

7 

C  (2s 

1 

2p#2 

2p 

3)2 

3d#l 35/2 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

K8 

8 

C  (2s 

1 

2p*2 

2p 

3)1 

3d*l 35/2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

0 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

K9 

9 

£<2s 

1 

2p#2 

2p 

3)2 

3d  133/2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

KIO 

10 

C  (2s 

1 

2p#2 

2p 

3)1 

3d  135/2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

IU1 

11 

C  <2« 

1 

2p«l 

2p 

4)1 

3d*l 35/2 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

21 

11 

11 

11 

11 

11 

11 

11 

1 1 

11 

11 

11 

11 

K12 

12 

C  (2s 

1 

2p*  1 

2P 

4)0 

3d  133/2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

22 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

K13 

13 

C  (2s 

1 

2p*l 

2p 

4)1 

3d  133/2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

LI 

1 

E  (2s 

2 

2p*2 

2p 

2)2 

3p  137/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

L2 

2 

E  (2s 

2 

2p*l 

2p 

3)2 

3p  137/2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

L3 

3 

C  (2s 

1 

2p»2 

2p 

3)2 

3d*l 37/2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

L4 

4 

E  (2s 

1 

2p*2 

2P 

3)2 

3d  137/2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

LS 

3 

C  (2s 

1 

2p*2 

2p 

3)1 

3d  137/2 

3 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

5 

3 

3 

5 

5 

3 

3 

5 

5 

5 

L6 

6 

C  (2s 

1 

2p*l 

2P 

4)1 

3d  137/2 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Ml 

1 

£<2s 

1 

2p*2 

2p 

3)2 

3d  139/2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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TABLE  IIA.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from 
Various  Calculations  and  Experiments  for  Z  =  34 
See  page  31  for  Explanation  of  Tables 


AE(eV) 


Transition 

Present 

1  2 

Grant 

Hagel 

Gord 

Al 

-  D1 

1519.5 

1518.4 

1516.6 

1519.7 

1520.1 

A1 

-  02 

1545.8 

1543.8 

1541.8 

1545.1 

1544.7 

Al 

-  D3 

1604.1 

1601.4 

1599.5 

1602.8 

A1 

-  D4 

1615.1 

1613.4 

1611.6 

1614.4 

AX 

-  05 

1623.2 

1621.2 

1619.4 

1622.4 

1623.4 

Al 

-  D6 

1652.2 

1649.9 

1648.0 

1651.1 

A1 

-  07 

1672.6 

1669.6 

1667.8 

1671.3 

1671.6 

Al 

-  D8 

1687.9 

1684.7 

1682.7 

1685.8 

Al 

-  09 

1755.8 

1753.5 

1752.0 

1754.4 

Al 

-  010 

1759.3 

1756.9 

1755.4 

1757.9 

1756.9 

Al 

-  Dll 

1775.3 

1772.6 

1771.0 

1773.6 

Al 

-  012 

1787.3 

1784.5 

1782.7 

1785.4 

Al 

-  013 

1822.6 

1819.7 

1818.4 

1820.8 

Al 

-  D14 

1829.6 

1826.9 

1824.7 

1827.2 

Al 

-  D1S 

1937.4 

1934.7 

1933.6 

1935.5 

Al 

-  El 

1505.6 

1504.0 

1501.9 

1505.2 

1505.2 

Al 

-  E2 

1542.0 

1540.0 

1537.9 

1541.4 

1541.7 

Al 

-  E3 

1556.8 

1554.2 

1552.1 

1555.5 

Al 

-  E4 

1613.4 

1611.8 

1609.7 

1612.8 

Al 

-  E5 

1626.9 

1625.1 

1623.0 

1626.1 

1626.4 

Al 

-  E6 

1635.8 

1634.3 

1632.2 

163S.3 

Al 

-  E7 

1656.3 

1653.9 

1651.8 

1655.1 

1656.0 

Al 

-  E8 

1663.4 

1660.7 

1658.7 

1661.8 

Al 

-  E9 

1676.3 

1673.5 

1671.3 

1674.4 

1675.4 

Al 

-  E10 

1685.3 

1682.3 

1680.0 

1683.3 

1682.7 

Al 

-  Ell 

1725.1 

1721.8 

1719.6 

1722.9 

Al 

-  E12 

1734.2 

1732.1 

1730.4 

1733.0 

Al 

-  E13 

1748.4 

1746.0 

1744.3 

1746.8 

Al 

-  El  4 

1758.4 

1755.9 

1754.2 

1756.8 

1756.9 

Al 

-  E1S 

1769.3 

1766.8 

1765.1 

1767.7 

Al 

-  E16 

1793.3 

1790.3 

1788.5 

1791.2 

Al 

-  E17 

1813.0 

1810.1 

1808.7 

1811.3 

Al 

-  E18 

1826.6 

1823.6 

1822.1 

1824.7 

Al 

-  El  9 

2045.7 

2042.7 

2041.6 

2043.4 

Al 

-  FI 

1500.8 

1499.2 

1497.1 

1500.0 

Al 

-  F2 

1555.4 

1S52.8 

1550.7 

1554.2 

1554.1 

Al 

-  F3 

1613.3 

1611.4 

1609.3 

1612.4 

Al 

-  F4 

1630.4 

1628.4 

1626.3 

1629.3 

1629.2 

Al 

-  F5 

1638.5 

1636.9 

1634.8 

1637.9 

Al 

-  F6 

1661.1 

1658.5 

1656.4 

1659.6 

1660.8 

Al 

-  F7 

1662.7 

1660.1 

1658.0 

1661.2 

Al 

-  F8 

1673.1 

1670.1 

1668.0 

1671.2 

Al 

-  F9 

1677.9 

1674.9 

1672.8 

1675.9 

1675.4 

Al 

-  F10 

1720.7 

1717.6 

1715.4 

1718.7 

Al 

-  Fll 

1737.9 

1735.6 

1733.8 

1736.4 

1736.9 

Al 

-  F12 

1751.1 

1748.7 

1746.9 

1749.5 

1749.9 

Al 

-  F13 

1768.5 

1765.8 

1764.1 

1766.8 

1767.4 

Al 

-  F14 

1824.0 

1820.9 

1819.4 

1822.1 

1821.1 

Al 

-  F15 

2048.1 

2044.9 

2043.8 

2045.6 

B1 

-  01 

1475.9 

1475.7 

1473.7 

1476.9 

B1 

-  D2 

1502.3 

1501.1 

1498.9 

1502.3 

1501.2 

B1 

-  03 

1560.5 

1558.6 

1556.5 

1560.0 

1560.5 

Bl 

-  D4 

1571.5 

1570.6 

1568.6 

1571.6 

B1 

-  05 

1579.6 

1578.5 

1576.5 

1579.6 

Bl 

-  06 

1608.6 

1607.2 

1605.0 

1608.3 

Bl 

-  D7 

1629.0 

1626.9 

1624.9 

1628.5 

1626.4 

Bl 

-  08 

1644.3 

1642.0 

1639.7 

1643.0 

1642.6 

Bl 

-  09 

1712.3 

1710.8 

1709.1 

1711.6 

Bl 

-  DIO 

1715.7 

1714.2 

1712.5 

1715.1 

Bl 

-  Dll 

1731.7 

1729.9 

1728.1 

1730.8 

Bl 

•  012 

1743.8 

1741.8 

1739.8 

1742.6 

1742.3 

Bl 

-  013 

1779.1 

1777.0 

1775.4 

1778.0 

1774.2 

Bl 

-  014 

1786.0 

1784.2 

1781.7 

1784.9 

Bl 

-  015 

1893.8 

1892.0 

1890.7 

1892.7 

Bl 

-  El 

1462.0 

1461.3 

1459.1 

1462.4 

1461.2 

Bl 

-  E2 

1498.5 

1497.3 

1495.0 

1498.6 

Bl 

-  E3 

1513.2 

1511.5 

1509.3 

1512.7 

1512.5 

Bl 

-  E4 

1569.8 

1569.0 

1566.9 

1530.0 

Bl 

-  E5 

1583.3 

1582.3 

1580.2 

1583.3 

81 

-  E6 

1592.3 

1591.5 

1589.4 

1592.5 

f 


Burk 

Present 

Grant 

Hagel 

1 

2 

3 

0.0129 

0.0128 

0.0128 

0.0124 

0.013 

1546.1 

0.0125 

0.0127 

0.0127 

0.0122 

0.014 

0.0010 

0.0011 

0.0011 

0.0011 

0.0022 

0.0020 

0.0020 

0.0022 

1617.3 

0.0851 

0.0847 

0.0845 

0.0818 

0.088 

0.0006 

0.0006 

0.0006 

0.0006 

0.2031 

0.2031 

0.2028 

0.1986 

0.220 

0.0548 

0.0550 

0.0549 

O.OS49 

0.052 

0.0048 

0.0059 

0.0059 

0.0068 

0.0668 

0.0650 

0.0647 

0.0604 

0.063 

0.0029 

0.0027 

0.0027 

0.0024 

0.0045 

0.0047 

0.0047 

0.0042 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

0.0006 

0.0004 

0.0003 

0.0003 

0.0003 

0.0003 

1505.0 

0.0615 

0.0619 

0.0618 

0.0599 

0.067 

1541.1 

0.0159 

0.0160 

0.0160 

0.0156 

0.017 

0.0042 

0.0040 

0.0040 

0.0039 

0.0002 

0.0001 

0.0001 

0.0001 

1623.0 

0.1672 

0.1751 

0.1739 

0.1719 

0.185 

0.1413 

0.1316 

0.1312 

0.1254 

0.135 

0.0130 

0.0117 

0.0117 

0.0117 

0.012 

0.0042 

0.0031 

0.0031 

0.0033 

0.4730 

0.4813 

0.4801 

0.4652 

0.497 

0.1361 

0.1309 

0.1307 

0.1304 

0.130 

0.0003 

0.0003 

0.0003 

0.0002 

0.0035 

0.0033 

0.0033 

0.0032 

0.0472 

0.0475 

0.0472 

0.0457 

0.0600 

0.0590 

0.0588 

0.0558 

0.058 

0.0217 

0.0212 

0.0210 

0.0199 

0.019 

0.0001 

0.0001 

0.0001 

0.0001 

0.0062 

0.0064 

0.0064 

0.0061 

0.0069 

0.0072 

0.0072 

0.0069 

0.0002 

0.0002 

0.0002 

0.0002 

1501.0 

0  0093 

0.0091 

0.0091 

0.0088 

1554.8 

0.0447 

0.0450 

0.0448 

0.0440 

0.049 

0.0002 

0.0001 

0.0001 

0.0001 

1627.5 

0.3552 

0.3703 

0.3688 

0.3646 

0.381 

1637.6 

0.2585 

0.2402 

0.2390 

0.2316 

0.243 

1658.6 

0.0979 

0.1032 

0.1030 

0.1016 

0.106 

0.2069 

0.1977 

0.1971 

0.1957 

0.205 

0.0319 

0.0331 

0.0329 

0.0328 

0.033 

1672.7 

0.7754 

0.7789 

0.7766 

0.7568 

0.773 

0.0043 

0.0049 

0.0048 

0.0048 

0.0461 

0.0459 

0.0459 

0.0436 

0.045 

0.0707 

0.0704 

0.0700 

0.0667 

0.069 

0.0658 

0.0644 

0.0640 

0.0609 

0.062 

0.0188 

0.0193 

0.0192 

0.0186 

0.018 

0.0020 

0.0020 

0.0020 

0.0020 

0.0002 

0.0002 

0.0002 

0.0002 

0.0397 

0.0400 

0.0400 

0.0382 

0.043 

0.0371 

0.0371 

0.0369 

0.0351 

0.089 

0.0006 

0.0006 

0.0006 

0.0006 

0.0001 

0.0001 

0.0001 

0.0001 

0.0018 

0.0017 

0.0017 

0.0018 

0.0471 

0.0478 

0.0472 

0.0465 

0.045 

0.7365 

0.7351 

0.7323 

0.7078 

0.770 

0.0047 

0.0048 

0.0048 

0.0043 

0.0000 

0.0000 

0.0000 

0.0000 

0.0008 

0.0008 

0.0007 

0.0011 

0.0762 

0.0770 

0.0768 

0.0734 

0.078 

0.0839 

0.0822 

0.0819 

0.0757 

0.073 

0.0000 

0.0000 

0.0000 

0.0003 

0.0007 

0.0007 

0.0007 

0.0006 

0.0007 

O.OOO1 

0.0007 

0.0007 

0.001 

0.0023 

0.0023 

0.0023 

0.0022 

1511.4 

0.0836 

0.0839 

0.0839 

0.0810 

0.089 

0.0026 

0.0027 

0.0027 

0.0027 

0.0097 

0.0104 

0.0103 

0.0105 

0.011 

0.0016 

0.0015 

0.0015 

0.0013 
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TABLE  IIA.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from 
Various  Calculations  and  Experiments  for  Z  =  34 
See  page  31  for  Explanation  of  Tables 


Transition 


B1 

-  E7 

B1 

-  E8 

B1 

-  E9 

B1 

-  E10 

B1 

-  Ell 

B1 

-  E12 

B1 

-  E13 

B1 

-  E14 

B1 

-  E1S 

B1 

-  El  6 

B1 

-  E17 

B1 

-  E18 

B1 

-  El  9 

Cl 

-  J1 

Cl 

-  J2 

Cl 

-  J3 

Cl 

-  J4 

Cl 

-  JS 

Cl 

-  J6 

Cl 

-  J7 

Cl 

-  J8 

Cl 

-  J9 

Cl 

-  J10 

Cl 

-  Jll 

Cl 

-  J12 

Cl 

-  J13 

Cl 

-  J14 

Cl 

-  J1S 

Cl 

-  J16 

Cl 

-  J17 

Cl 

-  J18 

Cl 

-  J19 

Present 
1  2 


1612.8 

1611.2 

1619.8 

1618.0 

1632.7 

1630.7 

1641.7 

1639.5 

1681.5 

1679.1 

1690.7 

1689.3 

1704.8 

1703.2 

1714.8 

1713.2 

1725.8 

1724.0 

1749.8 

1747.5 

1769.5 

1767.4 

1783.1 

1780.9 

2002.2 

1999.9 

1331.1 

1330.4 

1358.0 

1357.1 

1363.2 

1362.5 

1376.2 

1374.7 

1387.1 

1385.6 

1397.2 

1395.3 

1402.4 

1400.9 

1446.1 

1443.9 

1484.0 

1482.4 

1500.4 

1498.7 

1554.0 

1551.8 

1585.5 

1583.6 

1599.6 

1597.7 

1612.7 

1610.7 

1620.4 

1618.1 

1641.1 

1638.5 

1669.4 

1666.8 

1673.2 

1670.6 

1776.2 

1774.0 

AE(eV) 


Grant 

tlagel 

Gord 

1609.0 

1612.3 

1615.9 

1619.0 

1619.0 

1628.5 

1631.6 

1629.2 

1637.2 

1640.5 

1638.9 

1676.8 

1680.1 

1680.2 

1687.6 

1690.2 

1701. S 

1704.0 

1711.5 

1714.0 

1722.3 

1724.9 

1724.4 

1745.7 

1748.4 

1749.9 

1765.9 

1768.5 

1767.4 

1779.3 

1781.9 

1780.6 

1998.9 

2000.6 

1328.0 

1330.9 

1354.5 

1359.5 

1360.1 

1365.0 

1372.3 

1377.3 

1383.1 

1388.1 

1392.9 

1397.8 

1397.9 

1403.0 

1441.5 

1446.5 

1480.1 

1484.7 

1496.3 

1501.0 

1549.8 

1554.4 

1581.6 

1585.9 

1595.6 

1599.9 

1608.6 

1612.9 

1616.0 

1620.4 

1636.3 

1640.7 

1664.9 

1669.3 

1668.6 

1673.0 

1772.5 

1776.1 

Burk  Present 

1  2 

0.0162  0.0157 

0.0812  0.0747 

0.1745  0.1719 

0.9544  0.9718 

0.9895  0.9789 

0.0000  0.0000 
0.0000  0.0000 
0.0116  0.0122 
0.0244  0.0252 

0.0716  0.0720 

0.0872  0.0855 

0.0823  0.0801 

0.0033  0.0033 

0.0000  0.0000 

0.0004  0.0003 

0.0000  0.0000 
0.0000  0.0000 
0.0000  0.0000 
0.0005  0.0005 

0.0014  0.0015 

0.0005  0.0005 

0.0605  0.0603 

0.0135  0.0144 

0.0676  0.0676 

0.0012  0.0012 

0.1450  0.1454 

0.0377  0.0402 

0.5395  0.5305 

0.6179  0.6264 

0.5366  0.5534 

0.4422  0.4189 

0.1192  0.1186 


Grant 

Hagcl 

3 

0.0154 

0.0148 

0.017 

0.0745 

0.0771 

0.078 

0.1705 

0.1682 

0.178 

0.9684 

0.9381 

0.984 

0.9764 

0.9451 

0.979 

0.0000 

0.0000 

0.0000 

0.0000 

0.0122 

0.0115 

0.012 

0.0250 

0.0240 

0.026 

0.0716 

0.0685 

0.072 

0.0854 

0.0813 

0.085 

0.0796 

0.0754 

0.073 

0.0033 

0.0033 

0.0000 

0.0000 

0.0003 

0.0003 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0005 

0.0005 

0.0015 

0.0013 

0.0005 

0.0005 

0.0603 

0.0589 

0.068 

0.0144 

0.0131 

0.016 

0.0673 

0.0649 

0.033 

0.0011 

0.0010 

0.1447 

0.1449 

0.155 

0.0404 

0.0422 

0.046 

0.5284 

0.5160 

0.552 

0.6247 

0.6094 

0.653 

0.5509 

0.5411 

0.546 

0.4177 

0.3901 

0.445 

0.1179 

0.1103 

0.112 
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TABLE  IIB.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from 
Various  Calculations  for  Z  =  92 
See  page  31  for  Explanation  of  Tables 


AE<eV) 


Transition 

Present 

Grant 

Present 

Grant 

1 

2 

1 

2 

3 

Al 

-  D1 

13134 

13127 

13136 

0.0239 

0.0240 

0.0240 

0.0236 

A1 

-  D2 

14599 

14559  . 

14558 

0.0520 

0.0528 

0.0545 

0.0541 

A1 

-  D3 

14859 

14813 

14811 

0.1003 

0.0994 

0.09S3 

0.0942 

A1 

-  D4 

17050 

16986 

16994 

0.0053 

0.0053 

0.0050 

0.0049 

A1 

-  D5 

18008 

17927 

17890 

0.0465 

0.0478 

0.0478 

0.0467 

A1 

-  D6 

18560 

18480 

18478 

0.0001 

0.0003 

0.0003 

0.0003 

A1 

-  D7 

18623 

18527 

18524 

0.1569 

0.1549 

0.1518 

0.1524 

A1 

-  D8 

18909 

18806 

18803 

0.0010 

0.0008 

0.0008 

0.0008 

A1 

-  D9 

19069 

18970 

18932 

0.0340 

0.0330 

0.0308 

0.0301 

A1 

-  DIO 

19187 

19096 

19057 

0.0010 

0.0010 

0.0010 

0.0009 

A1 

-  Dll 

21087 

20981 

20988 

0.0000 

0.0000 

0.0000 

0.0000 

A1 

-  D12 

21894 

21766 

21727 

0.0000 

0.0000 

0.0000 

0.0000 

A1 

-  D13 

22002 

21871 

21832 

0.0000 

0.0000 

0.0000 

0.0000 

A1 

-  D14 

22489 

22355 

22292 

0.0000 

0.0000 

0.0000 

0.0000 

A1 

-  D15 

23084 

22938 

22899 

0.0000 

0.0000 

0.0000 

0.0000 

AX 

-  El 

13075 

13051 

13059 

0.0934 

0.0939 

0.0943 

0.0925 

A1 

-  E2 

14588 

14553 

14S51 

0.0080 

0.0080 

0.0083 

0.0082 

A1 

-  E3 

14666 

14641 

14639 

0.0119 

0.0120 

0.0127 

0.0126 

A1 

-  E4 

14893 

14846 

14843 

0.5381 

0.5369 

0.5143 

0.5081 

A1 

-  ES 

17036 

16972 

16980 

0.0047 

0.0045 

0.0042 

0.0041 

A1 

-  E6 

17079 

17001 

17008 

0.0047 

0.0049 

0.0046 

0.0045 

A1 

-  E7 

17895 

17811 

17773 

0.0338 

0.0355 

0.0355 

0.0349 

A1 

-  £8 

18011 

17928 

17890 

0.0580 

0.0580 

0.0580 

0.0568 

A1 

-  E9 

18579 

18494 

18492 

0.0107 

0.0015 

0.0015 

0.0015 

A1 

-  E10 

18634 

18536 

18534 

0.3086 

0.3143 

0.3077 

0.3086 

A1 

-  Ell 

18839 

18747 

18745 

0.0000 

0.0000 

0.0000 

0.0001 

A1 

-  E12 

18899 

18800 

18797 

0.0011 

0.0008 

0.0007 

0.0009 

A1 

-  E13 

19032 

18931 

18893 

0.0469 

0.0453 

0.0424 

0.0412 

Al 

-  E14 

19148 

19055 

19017 

0.0229 

0.0226 

0.0211 

0.0207 

A1 

-  E1S 

21943 

21801 

21763 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  El  6 

22642 

22513 

22510 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  E17 

23024 

22886 

22847 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  E18 

23081 

22933 

22894 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  E19 

24011 

23858 

23784 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  FI 

13061 

13036 

13044 

0.0234 

0.0236 

0.0237 

0.0232 

Al 

-  F2 

14598 

14554 

14552 

0.0453 

0.0491 

0.0516 

0.0512 

Al 

-  F3 

14892 

14845 

14842 

0.5780 

0.6978 

0.6686 

0.6643 

Al 

-  F4 

14931 

14898 

14896 

0.5294 

0.4051 

0.3880 

0.3836 

Al 

-  FS 

17072 

16991 

16998 

0.0145 

0.0144 

0.0136 

0.0133 

Al 

-  F6 

17902 

17810 

17771 

0.1395 

0.1414 

0.1415 

0.1388 

Al 

-  F7 

18586 

18499 

18496 

0.1258 

0.1140 

0.1116 

0.1126 

Al 

-  F8 

18629 

18529 

18526 

0.3562 

0.3618 

0.3541 

0.3535 

Al 

-  F9 

18836 

18748 

18745 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  F10 

18863 

18762 

18760 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  Fll 

19040 

18940 

18902 

0.0463 

0.0458 

0.0428 

0.0420 

Al 

-  F12 

19140 

19045 

19006 

0.0574 

0.0549 

0.0513 

0.0504 

Al 

-  F13 

22879 

22749 

22745 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  FI  4 

23078 

22927 

22889 

0.0000 

0.0000 

0.0000 

0.0000 

Al 

-  FIS 

24263 

24106 

24032 

0.0001 

0.0001 

0.0001 

0.0001 

B1 

-  D1 

9176 

9217 

9226 

0.0000 

0.0000 

0.0000 

0.0000 

B1 

-  D2 

10642 

10649 

10648 

0.0000 

0.0000 

0.0000 

0.0000 

B1 

-  D3 

10902 

10903 

10901 

0.0000 

0.0000 

0.0000 

0.0000 

B1 

-  D4 

13092 

13076 

13083 

0.0632 

0.0637 

0.0640 

0.0626 

B1 

-  D5 

14051 

14017 

13980 

0.0000 

0.0001 

0.0001 

0.0001 

B1 

-  06 

14602 

14570 

14568 

0.0160 

0.0153 

0.0161 

0.0160 

B1 

-  07 

14666 

14617 

14614 

0.0246 

0.0272 

0.0287 

0.0286 

B1 

-  D8 

14952 

14896 

14893 

0.7963 

0.7918 

0.7590 

0.7478 

81 

-  D9 

1S112 

15060 

15022 

0.0000 

0.0000 

0.0000 

0.0000 

B1 

-  DIO 

15230 

15186 

15147 

0.0023 

0.0017 

0.0016 

0.0028 

B1 

-  Dll 

17130 

17071 

17078 

0.0136 

0.0134 

0.0126 

0.0122 

B1 

-  D12 

17936 

17856 

17817 

0.0371 

0.0352 

0.0353 

0.0350 

B1 

-  D13 

18045 

17961 

17922 

0.0478 

0.0490 

0.0490 

0.0484 

ni 

-  D14 

18532 

18445 

18382 

0.0002 

0.0002 

0.0002 

0.0002 

Bl 

-  015 

19127 

19028 

18989 

0.0741 

0.0734 

0.0687 

0.0680 

39  Atomic  Data  and  Nuclear  Data  Tabloj.  Vol.  <8.  No.  I.  May  1991 


D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


e  +  F-Likc  Ions 


TABLE  IIB.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from 
Various  Calculations  for  Z  =  92 
See  page  31  for  Explanation  of  Tables 


Ae(cV) 

f 

y. 

Transition 

Present 

Grant 

Present 

Grant 

i 

i 

2 

1 

2 

3 

J 

B1 

-  El 

9117 

9142 

9150 

0.0000 

0.0000 

0.0000 

0.0000 

% 

B1 

-  E2 

10631 

10643 

10641 

0.0000 

0.0000 

0.0000 

0.0000 

4 

B1 

-  E3 

10709 

10731 

10729 

0.0000 

0.0000 

0.0000 

0.0000 

£ 

B1 

-  E4 

10935 

10936 

10933 

0.0000 

0.0000 

0.0000 

0.0000 

V 

B1 

-  ES 

13079 

13062 

13070 

0.0017 

0.0010 

0.0010 

0.0010 

5 

B1 

-  E6 

13122 

13091 

13C  . 

0.1245 

0.1260 

0.1265 

0.1241 

4  \ 

B1 

-  E7 

13938 

13901 

13863 

0.0000 

0.0000 

0.0000 

0.0000 

B1 

-  E8 

14054 

14018 

13981 

0.0001 

0.0001 

0.0001 

0.0001 

i 

B1 

-  E9 

14621 

14584 

14582 

0.0477 

0.0610 

0.0643 

0.0638 

* 

31 

-  E10 

14676 

14626 

14624 

0.0311 

0.0258 

0.0273 

0.0272 

j 

31 

-  Ell 

14882 

14837 

14835 

0.1009 

0.0313 

0.0300 

0.0291 

B1 

-  E12 

14942 

14890 

14887 

1.4810 

1.5402 

1.4763 

1.4563 

B1 

-  E13 

15075 

15021 

14983 

0.0012 

0.0006 

0.0005 

0.0024 

31 

-  E14 

15190 

15145 

15107 

0.0006 

0.0004 

0.0004 

0.0006 

B1 

-  El  5 

17985 

17891 

17853 

0.1778 

0.1790 

0.1791 

0.1760 

3 

B1 

-  E16 

18685 

18603 

18600 

0.4862 

0.4813 

0.4710 

0.4712 

j 

B1 

-  E17 

19066 

18976 

18937 

0.0401 

0.0412 

0.0386 

0.0383 

*. 

31 

-  E18 

19124 

19023 

18984 

0.1015 

0.0963 

0.0899 

0.0881 

sj 

B1 

-  El  9 

20054 

19948 

19875 

0.0014 

0.0015 

0.0014 

0.0018 

7. 

Cl 

-  J1 

8576 

8610 

8643 

0.0000 

0.0000 

0.0000 

0.0000 

'I 

Cl 

-  32 

9767 

9792 

9825 

0.0000 

0.0000 

0.0000 

0.0000 

J 

Cl 

-  J3 

9797 

9828 

9861 

0.0000 

0.0000 

0.0000 

0.0000 

£ 

Cl 

-  J4 

12558 

12542 

12575 

0.0000 

0.0000 

0.0000 

0.0000 

‘ 

Cl 

-  J5 

12640 

12622 

12655 

0.0003 

0.0003 

0.0003 

0.0003 

v 

Cl 

-  J6 

13029 

13002 

13009 

0.1234 

0.1244 

0.1249 

0.1224 

Cl 

-  J7 

13127 

13106 

13113 

0.0000 

0.0000 

0.0000 

0.0001 

Cl 

-  J8 

13692 

13666 

13699 

0.0000 

0.0000 

0.0000 

0.0000 

'i 

Cl 

-  J9 

13718 

13685 

13717 

0.0002 

0.0002 

0.0002 

0.0002 

Cl 

-  J10 

14529 

14486 

14483 

0.0613 

0.0664 

0.0700 

0.0694 

Cl 

-  Jll 

14649 

14611 

14608 

0.0100 

0.0098 

0.0108 

0.0107 

Cl 

-  J12 

14813 

14764 

14761 

0.4204 

0.4550 

0.4376 

0.4345 

\ 

Cl 

-  J13 

14924 

14878 

1487S 

1.1658 

1-1226 

1.0755 

1.0613 

< 

Cl 

-  J14 

17046 

16968 

16975 

0.0209 

0.0207 

0.0196 

0.0194 

Cl 

-  J15 

17733 

17668 

17700 

0.0004 

0.0005 

0.0005 

0.0006 

Cl 

-  J16 

18534 

18449 

10445 

0.0864 

0.0860 

0.0843 

0.0839 

■l 

Cl 

-  017 

18605 

18507 

18504 

0.5673 

0.5621 

0.5503 

0.5476 

: 

Cl 

-  J18 

18845 

18748 

18745 

0.0000 

0.0000 

0.0000 

0.0000 

£ 

Cl 

-  J19 

19126 

19032 

18994 

0.1021 

0.0997 

0.0932 

0.0909 

t 

£ 

1 
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TABLE  III.  Electric  Dipole  Oscillator  Strengths  f,  22  <  2  <  92 
See  page  31  for  Explanation  of  Tables 


z 

A1 

-Cl 

B1 

-Cl 

A1 

-Di 

A1-D2 

A1-D3 

A1-D4 

A1-D5 

A1-D6 

A1-D7 

A1-D8 

A1-D9 

Ai-DIO 

Al-Dll 

A1-D12 

A1-D13 

22 

0 

0704 

0 

0657 

0 

0003 

0  0208 

0  0072 

0  0000 

0.  0178 

0.  00B4 

0  1903 

0.  0806 

0.  001 1 

0.  0022 

0. 0298 

0. 0263 

0. 0032 

23 

0. 

0675 

0 

0623 

0 

0007 

0.  0212 

0.  0064 

0.  0000 

0.  0235 

0.  0067 

0  1947 

0.  0796 

0.  0015 

0.  0042 

0. 0317 

0. 0243 

0.  0031 

24 

0 

0649 

0 

0593 

0 

0012 

0.  0212 

0.  0055 

0.  0000 

0.  0296 

0  0051 

0.  1979 

0.  0781 

0.  0021 

0.  0256 

0.  0142 

0.  0219 

0.  0030 

23 

0. 

0627 

0. 

0566 

0 

0022 

0  0210 

0  0047 

0.  0000 

0.  0357 

0.  0038 

0  2003 

0.  0763 

0.  0028 

0.  0434 

0.  0000 

0.  0194 

0.  0028 

26 

0 

0607 

0 

0541 

0. 

0034 

0.  0203 

0.  0039 

0.  0001 

0.  0418 

0.  0029 

0.  2020 

0.  0742 

0.  0036 

0.  0465 

0. 0004 

0.0170 

0.  0026 

27 

0 

0589 

0 

0518 

0 

0049 

0.  0192 

0  0033 

0  0002 

0  0478 

0.  0022 

0. 2031 

0.  0720 

0.  0045 

0.  0492 

0.  0007 

0.  0148 

0.  0024 

28 

0 

0573 

0 

0496 

0 

0066 

0  0180 

0.  0027 

0  0003 

0.  0537 

0.  0017 

0.  2037 

0.  0697 

0.  0033 

0.  0516 

0.  0010 

0.0128 

0.  0021 

29 

0. 

0560 

0 

0477 

0 

0081 

0  0167 

0.  0023 

0.  0004 

0.  0395 

0.  0014 

0.  2040 

0.  0673 

0.  0061 

0.  0538 

0.  0012 

0.  0110 

0.  0019 

30 

0 

0548 

0 

0459 

0 

0095 

0.  0156 

0.  0019 

0.  0007 

0.  0650 

0.  0011 

0.  2039 

0.  0648 

0.  0068 

0.  0558 

0.  0015 

0.  0094 

0.  0016 

31 

0 

0537 

0 

0442 

0. 

0106 

0.  0147 

0.  0016 

0.  0009 

0.  0703 

0.  0009 

0.  2038 

0.  0623 

0.  0073 

0.  0577 

0.  0017 

0.  0081 

0.  0014 

32 

0 

0528 

0 

0427 

0 

0115 

0  0138 

0.  0013 

0.  0012 

0.  0734 

0.  0008 

0.  2035 

0.  0599 

0.  0074 

0.  0597 

0.  0020 

0  0068 

0.  0011 

33 

0 

0520 

0 

0412 

0 

0122 

0  0132 

0.  0012 

0.  0016 

0.  0801 

0.  0007 

0.  2031 

0.  0574 

0.  0070 

0.  0620 

0.  0024 

0.  0057 

0.  0009 

34 

0 

0513 

0 

0398 

0 

0128 

0  0127 

0.  0011 

0.  0020 

0.  0845 

0.  0006 

0.  2028 

0.  0549 

0.  0059 

0.  0647 

0. 0027 

0.  0047 

0.  0006 

35 

0 

0507 

0 

0386 

0 

0133 

0.  0122 

0.  0011 

0.  0025 

0.  0884 

0.  0005 

0.  2025 

0.  0525 

0.  0039 

0.  0681 

0. 0031 

0.  0038 

0.  0004 

36 

0 

0503 

0 

0374 

0 

0136 

0.  0119 

0  0036 

0  0008 

0.  0918 

0.  0005 

0.  2022 

0.  0502 

0.  0015 

0.  0718 

0.  0034 

0.  0030 

0.  0003 

37 

0 

0499 

0 

0362 

0 

0139 

0  0116 

0.  0040 

0.  0937 

0.  0024 

0.  0004 

0.  2020 

0.  0478 

0.  0000 

0.  0744 

0.  0036 

0.  0024 

0.  0001 

38 

0. 

0496 

0 

0352 

0 

0142 

0.  0114 

0.  0047 

0.  0989 

0.  0002 

0.  0004 

0.  2018 

0.  0455 

0.  0015 

0.  0739 

0.  0037 

0.  0018 

0.  0001 

39 

0 

0494 

0 

0342 

0 

0143 

0  0112 

0.  0056 

0.  1014 

0.  0003 

0.  0003 

0.  2018 

0.  0433 

0.  0059 

0.  0703 

0.  0038 

0.  0014 

0.  0000 

40 

0 

0493 

0 

0332 

0 

0145 

0  0111 

0  0063 

0.  1036 

0.  0003 

0.  0003 

0.  2018 

0.  0411 

0.  0109 

0.  0660 

0.  0038 

0.  0011 

0.  0000 

41 

0 

0492 

0 

0323 

0 

0146 

0.  0110 

0.  0076 

0.  1055 

0.  0003 

0.  0003 

0.  2019 

0.  0389 

0.  0151 

0.  0624 

0.  0038 

0.  0009 

0.  0000 

42 

0. 

0492 

0. 

0313 

0 

0147 

0.  0110 

0.  0087 

0.  1070 

0.  0003 

0  0002 

0.  2020 

0.  0368 

0.  0102 

0.  0398 

0.  0037 

0.  0007 

0.  0001 

43 

0 

0493 

0 

0307 

0. 

0148 

0.  0110 

0.  0099 

0.  1083 

0.  0004 

0.  0002 

0.  2022 

0.  0347 

0.  0205 

0.  0580 

0.  0036 

0.  0005 

0.  0001 

44 

0 

0494 

0. 

0299 

0. 

0148 

0.  0111 

0.  0112 

0.  1092 

0.  0004 

0.  0002 

0.  2025 

0.  0327 

0.  0221 

0  0367 

0.  0035 

0  0004 

0.  0001 

43 

0 

0496 

0. 

0292 

0 

0149 

0  0112 

0.  0126 

0.  1098 

0.  0006 

0  0002 

0.  2027 

0.  0307 

0.  0232 

0.  0538 

0.  0034 

0. 0004 

0.  0001 

46 

0 

0499 

0 

0285 

0. 

0150 

0  0115 

0.  0140 

0.  1100 

0.  0008 

0.  0002 

0.  2029 

0.  0287 

0.  0240 

0.  0S51 

0.  0033 

0.  0003 

0.  0001 

47 

0 

0502 

0 

0270 

0. 

0150 

0  0119 

0  0156 

0.  1098 

0.  0001 

0.  0017 

0.  2027 

0.  0268 

0.  0245 

0.  0547 

0.  0032 

0.  0002 

0.  0001 

40 

0 

0505 

0 

0271 

0 

0151 

0  0126 

0.  0174 

0.  1089 

0.  0001 

0.  0046 

0  2005 

0.  0248 

0.  0249 

0.  0543 

0.  0031 

0.  0002 

0.  0001 

49 

0. 

0510 

0. 

0265 

0. 

0151 

0.  0137 

0.0199 

0.  1070 

0.  0001 

0.  0271 

0.  1788 

0.  0227 

0.  0251 

0.  0340 

0.  0030 

0.  0002 

0.  0001 

50 

0 

0514 

0 

0259 

0 

0152 

0  0158 

0. 0241 

0.  1021 

0.  0001 

0.  1620 

0.  0452 

0.  0203 

0.  0252 

0.  0538 

0.  0030 

0.  0001 

0.  0001 

51 

0 

0519 

0 

0254 

0. 

0152 

0.  0197 

0.  0400 

0.  0836 

0.  0001 

0.  1943 

0.  0152 

0.0170 

0.  0251 

0.  0535 

0.  0029 

0.  0001 

0.  0001 

52 

0 

0525 

0 

0248 

0 

0153 

0  0217 

0.  1168 

0.  0060 

0-  0001 

0.  2001 

0.0139 

0.  0115 

0.  0250 

0  0533 

0.  0028 

0.  0001 

0.  0001 

53 

0 

0531 

0 

0243 

0 

0153 

0.  0234 

0  1216 

0  0006 

0.  0001 

0.  2024 

0.0183 

0.  0038 

0.  0243 

0.  0531 

0.  0027 

0.  0001 

0.  0001 

54 

0 

0538 

0 

0238 

0 

0154 

0  0250 

0.  1191 

0.  0026 

0.  0000 

0.  2038 

0.0194 

0.  0006 

0.  0245 

0.  0529 

0.  0026 

0.  0001 

0.  0001 

53 

0 

0545 

0 

0233 

0 

0155 

0  0265 

0.  1174 

0  0037 

0.  0000 

0.  2048 

0.  0184 

0.  0001 

0.  0240 

0.  0527 

0.  0026 

0.  0001 

0.  0001 

56 

0 

0552 

0 

0229 

0 

0155 

0.  0280 

0.  1161 

0.  0045 

0.  0000 

0.  2056 

0.  0172 

0.  0033 

0.  0201 

0.  0524 

0.  0025 

0.  0001 

0.  0001 

57 

0 

0560 

0 

0224 

0 

0156 

0.  0294 

0.  1150 

0.  0049 

0.  0000 

0.  2064 

0.  0159 

0.  0220 

0.  0007 

0.  0321 

0.  0024 

0.  0001 

0.  0001 

58 

0 

0568 

0 

0220 

0 

0157 

0  0308 

0.  1140 

0.  0052 

0.  0000 

0.  2072 

0.  0149 

0.  0219 

0.  0001 

0.  0519 

0.  0024 

0.  0000 

0.  0001 

59 

0 

0577 

0 

0216 

0 

0158 

0  0322 

0.  1132 

0  0054 

0.  0000 

0.  2080 

0.  0139 

0.  021 1 

0.  0000 

0.  0515 

0.  0023 

0.  0000 

0.  0001 

60 

0 

0506 

0 

0212 

0 

0159 

0  0335 

O  1123 

0.  0056 

0.  0000 

0.  2089 

0.  0129 

0.  0202 

0.  0008 

0.  0504 

0.  0022 

0.  0000 

0.  0001 

61 

0 

0595 

0 

0208 

0 

0160 

0.  0347 

0. 1116 

0.  0057 

0.  0000 

0.  2099 

0.  0111 

0.  0199 

0.  0480 

0.  0029 

0.  0022 

0.  0000 

0.  0001 

62 

0 

0605 

0 

0204 

0 

0161 

0.  0339 

0  1108 

0.  0037 

0.  0000 

0.  2111 

0.  0168 

0.0119 

0.  0500 

0.  0005 

0.  0021 

0.  0000 

0.  0001 

63 

0 

0615 

0 

0200 

0 

0162 

0  0371 

0.  1101 

0.  0058 

0.  0000 

0.  2123 

0.  0265 

0  0000 

0.  0498 

0.  0002 

0.  0021 

0.  0000 

0. 0001 

64 

0 

0626 

0 

0197 

0 

0164 

0.  0382 

0. 1094 

0.  0058 

0.  0000 

0.  2139 

0.  0203 

0.  0036 

0.  0493 

0.  0021 

0.  0001 

0.  0000 

0.  0001 

65 

0 

0637 

0 

0193 

0 

0163 

0.  0393 

0  1087 

0.  0050 

0.  0000 

0.  2158 

0.0138 

0. 0031 

0. 0490 

0,  0021 

0.  0000 

0.  0000 

0. 0001 

66 

0 

0649 

0 

0190 

0. 

0167 

0.  0403 

0. 1080 

0.  0058 

0.  0000 

0.2180 

0.  0122 

0.  0054 

C .  0466 

0.  0020 

0.  0000 

0.  0000 

0.  0001 

67 

0 

0660 

0 

0187 

0 

0168 

0  0413 

0. 1073 

0.  0058 

0.  0000 

0.  2208 

0.  0084 

0.  0053 

l*.  0401 

0.  0019 

0.  0000 

0.  0000 

0.0001 

68 

0 

0673 

0 

0184 

0. 

0170 

0  0422 

0  1067 

0. 0058 

0.  0000 

0.  2231 

0.  0031 

0.  0051 

0.  0477 

0.0019 

0. 0000 

0.  0000 

0. 0000 

69 

0 

0685 

0 

0181 

0 

0171 

0.  0431 

0.  1061 

0.  0038 

0.  0000 

0.  2263 

0.  0007 

0.  0049 

0.  0471 

0.  0018 

0. 0000 

0.  0000 

0. 0000 

70 

0 

0698 

0 

0178 

0 

0173 

0.  0439 

0.  1055 

0.  0058 

0.  0000 

0.  2033 

0.  0210 

0.  0046 

0.  0466 

0.  0010 

0.  0000 

0.  0000 

0. 0000 

71 

0 

0711 

0. 

0175 

0. 

0175 

0.  0447 

0. 1049 

0.  0037 

0.  0001 

0.  1648 

0.  0607 

0.  0043 

0. 0461 

0.  0017 

0. 0000 

0.  0000 

0. 0000 

72 

0 

0725 

0 

0172 

0 

0177 

0.  0455 

0. 1043 

0.  0057 

0. 0206 

0.  1090 

0. 0952 

0.  0040 

0.  0453 

0.  0017 

0. 0000 

0.  0000 

0. 0000 

73 

0 

0739 

0 

0169 

0 

0179 

0,  0462 

0. 1038 

0.  0057 

0.  1046 

0.  0007 

0.  1186 

0.  0037 

0.  0449 

0.0017 

0.  0000 

0.  0000 

0.  0000 

74 

0 

0753 

0 

0166 

0 

0181 

0.  0469 

0.  1032 

0  0056 

0.  0898 

0.  0001 

0.  1330 

0.  0034 

0.  0443 

0.0016 

0.  0000 

0.  0000 

0.0000 

75 

0. 

0768 

0 

0164 

0 

0184 

0  0476 

0.  1027 

0.  0056 

0,  0798 

0.  0001 

0.  1421 

0.  0031 

0.  0436 

0.  0016 

0.  0000 

0.  0000 

0.  0000 

76 

0 

0783 

0 

0161 

0 

0186 

0  0482 

0.  1022 

0.  0056 

0.  0728 

0. 0001 

0.  1401 

0.  0029 

0.  0430 

0.0015 

0. 0000 

0.  0000 

0.  0000 

77 

0. 

0799 

0. 

0139 

0. 

0139 

0.  0408 

0.  1017 

0.  0033 

0.  0677 

0.  0001 

0.  1322 

0.  0027 

0.  0423 

0.  0013 

0.  0000 

0.  0000 

0. 0000 

78 

0 

0815 

0 

0156 

0 

0191 

0  0493 

0.  1012 

0.  0033 

0.  0640 

0.  0001 

0.  1349 

0.  0023 

0.  0416 

0.  0015 

0.  0000 

0.  0000 

0.  0000 

79 

0. 

0831 

0 

0154 

0 

0194 

0.  0499 

0.  1007 

0. 0053 

0.  0610 

0.  0001 

0.  1367 

0.  0023 

0.  0410 

0.  0014 

0.  0000 

0.  0000 

0. 0000 

80 

0 

0847 

0 

0131 

0 

0197 

0.  0504 

0.  1002 

0,  0034 

0,  0387 

0  0001 

0.  1379 

0.  0021 

0.  0402 

0.  0014 

0.  0000 

0.  0000 

0. 0000 

81 

0. 

0864 

0 

0149 

0. 

0200 

0.  0308 

0.  0998 

0.  0054 

0.  0568 

0.  0001 

0.  1583 

0.  0019 

0.  0395 

0.0014 

0.  0000 

0,  0000 

0. 0000 

82 

0 

0882 

0. 

0147 

0. 

0203 

0.  0513 

0.  0993 

0  0054 

0.  0333 

0.  0001 

0.  1389 

0.  0018 

0.  0380 

0.  0013 

0.  0000 

0.  0000 

0.  0000 

83 

0 

0899 

0. 

0144 

0 

0206 

0.  0517 

0.  0989 

0.  0033 

0.  0540 

0. 0002 

0,  1389 

0.  0017 

0.  0380 

0.0013 

0.  0000 

0.  0000 

0. 0000 

84 

0 

0918 

0 

0142 

0 

0209 

0.  0321 

0.  0983 

0.  0053 

0.  0329 

0. 0002 

0.  1387 

0.  0013 

0.  0373 

Or  0012 

0.  0000 

0.  0000 

0. 0000 

83 

0 

0936 

0 

0140 

0 

0213 

0.  0323 

0.  0980 

0.  0033 

0,  0319 

0. 0002 

0.  1383 

0.  0014 

0.  0363 

0  0012 

0.0000 

0.  0000 

0.0000 

86 

0 

0955 

0 

0138 

0  0216 

0.  0528 

0. 0976 

0.  0032 

0.0511 

0.  0002 

0.  1377 

0.  0013 

0. 0337 

0.  0012 

0.0000 

0.  0000 

0.0000 

87 

0 

0974 

0 

0133 

0 

0220 

0.  0332 

0.  0972 

0.  0032 

0.  0304 

0.  0002 

0.  1370 

0.  0012 

0.  0349 

0.  0011 

0.  0000 

0.0000 

0.0000 

88 

0 

0993 

0 

0133 

0  0224 

0.  0333 

0.  0968 

0  0032 

0.  0497 

0.  0002 

0.  1361 

0.  0011 

0.  0341 

0.  0011 

0.  0000 

0.  0000 

0.0000 

89 

0 

1013 

0 

0131 

0 

0228 

0.  0338 

0.  0964 

0  0031 

0.  0492 

0.  0003 

0.  1332 

0.0010 

0. 0333 

0.0011 

0.0000 

0. 0000 

0.0000 

90 

0 

1033 

0 

0129 

0 

0232 

0  0340 

0.  0961 

0  0031 

0,  0407 

0.  0003 

0.  1341 

0.  0009 

0.  0323 

0.0010 

0.0000 

0.0000 

0.  0000 

91 

0 

1034 

0 

0127 

0  0236 

0.  0343 

0.  0937 

0  0031 

0.  0402 

0  0003 

0,  1330 

0.  0009 

0.  0316 

0.0010 

0.  0000 

0. 0000 

0.0000 

92 

0. 

1075 

0 

0123 

0 

0240 

0.  0343 

0.  0933 

0.  0030 

0.  0478 

0.  0003 

0.  1310 

0.  0008 

0.  0308 

0.0010 

0.  0000 

0. 0000 

0.0000 

41 
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TABLE  III.  Electric  Dipole  Oscillator  Strengths  f,  22  «  2  <  92 
See  page  3!  for  Explanation  of  Tables 


2 

A1-D14 

A1-D13 

Al-El 

A1-E2 

A1-E3 

A1-E4 

A1-E5 

A1-E6 

A1-E7 

CO 

UJ 

1 

< 

A1-E9 

Al-ElO 

Al-El 1 

A1-E12 

A1-E13 

22 

0. 0003 

0.  0002 

0  0340 

0.  0506 

0.  0000 

0. 0002 

0.  0473 

0.  0033 

0.  0573 

0.  0061 

0.  3999 

0.  0861 

0.  00/  1 

0. 0000 

0.0127 

23 

0. 0003 

0.  0003 

0.  0410 

0.  0433 

0.  0000 

0.  0001 

0.  0618 

0.  0056 

0.  0483 

0.  0066 

0.  6000 

0.  0977 

0.  0030 

0.  0000 

0.  0165 

24 

0. 0004 

0.  0003 

0  0468 

0.  0371 

0.  0001 

0.0001 

0.  0762 

0. 0092 

0.  0407 

0.  0070 

0.  5951 

0.  1097 

0.  0040 

0. 0000 

0.  0206 

25 

0. 0004 

0.  0003 

0.  0513 

0.  0321 

0.  0003 

0.  0001 

0.  0899 

0.0148 

0. 0342 

0.  0070 

0.  3864 

0. 1209 

0.  0031 

0. 0001 

0.  0247 

26 

0. 0004 

0.  0003 

0  0546 

0.  0282 

0.  0006 

0.  0000 

0.  1026 

0.  0228 

0. 0289 

0.  0069 

0.  5731 

0. 1204 

0.  0025 

0.  0002 

0.  0287 

27 

0.  0005 

0. 0003 

0.  0570 

0  0252 

0.  0010 

0.  0000 

0.  1143 

0.  0329 

0. 0246 

0.  0063 

0.  3623 

0. 1378 

0.0019 

0.  0003 

0.  0323 

28 

0.  0005 

0.  0003 

0.  0587 

0  0229 

0.  0014 

0.  0000 

0.  1231 

0.  0449 

0.  0212 

0.  0059 

0. 3491 

0.  1427 

0.  0013 

0.  0003 

0.  0339 

29 

0.  0005 

0.  0003 

0  0599 

0.  0210 

0.  0018 

0. 0000 

0.  1353 

0.  0382 

0.  0183 

0.  0034 

0.  3336 

0. 1431 

0.  0011 

0. 0008 

0.  0390 

30 

0.  0005 

0.  0003 

0. 0607 

0.  0195 

0.  0022 

0.  0000 

0.  1446 

0. 0724 

0. 0165 

0. 0048 

0.  3223 

0. 1433 

0.  0008 

0. 0012 

0.0413 

31 

0. 0006 

0  0003 

0  0612 

0.0183 

0.  0027 

0.  0000 

0.  1532 

0.  0872 

0.  0148 

0. 0043 

0. 5102 

0. 1436 

0. 0006 

0.0016 

0.  0436 

32 

0. 0006 

0. 0003 

0.  0616 

0.  0174 

0.  0031 

0.  0000 

0.  1610 

0. 1021 

0.  0136 

0.  0038 

0.  4990 

0.  1404 

0.  0003 

0.  0022 

0. 0433 

33 

0.  0006 

0.  0003 

0.  0617 

0.  0166 

0.  0036 

0.  0001 

0.  1679 

0.  1168 

0.0123 

0.  0034 

0. 4889 

0. 1360 

0.  0004 

0.  0027 

0.  0463 

34 

0.  0006 

0. 0003 

0  0618 

0.  0160 

0.  0040 

0.  0001 

0.  173? 

0.  1312 

0.  0117 

0.  0031 

0.  4801 

0.  1307 

0.  0003 

0.  0033 

0.  0472 

35 

0.  0006 

0. 0003 

0.  0618 

0.  0154 

0.  0044 

0.  0002 

0.  1 788 

0.  1453 

0.  0110 

0.  0028 

0.  4723 

0. 1247 

0.  0002 

0. 0040 

0.  0475 

36 

0. 0006 

0. 0003 

0.  0618 

0.  0150 

0.  0048 

0. 0003 

0.  1827 

0. 1590 

0.  0104 

0.  0025 

0.  4661 

0. 1 183 

0.  0003 

0.  0043 

0.  0473 

37 

0.  0006 

0. 0003 

0.  0617 

0.0147 

0.  0052 

0. 0003 

0.  1854 

0.  1724 

0.  0100 

0.  0022 

0.  4608 

O  1117 

0.  0032 

0.  0001 

0.  0466 

38 

0.  0006 

0.  0003 

0.  0616 

0.  0145 

0- 0056 

0. 0004 

0.  1870 

0.  1853 

0.  0096 

0.  0020 

0.  4564 

0.  1051 

0.  0038 

0. 0001 

0.  0433 

39 

0.  0005 

0.  0003 

0.  0615 

0.  0143 

0.  0060 

0.  0005 

0.  1074 

0.  1983 

0.  0093 

0.  0019 

0.  4328 

0.  0984 

0.  0064 

0. 0003 

0.  0436 

40 

0.  0005 

0.  0003 

0.  0613 

0.  0142 

0. 0065 

0.  0006 

0.  1866 

0.2113 

0. 0090 

0.  0017 

0. 4499 

0.0919 

0.  0069 

0.  0333 

0. 0071 

41 

0. 0004 

0.  0003 

0.  0612 

0.  0142 

0.  0069 

0.  0008 

0.  1845 

O. 2246 

0. 0087 

0.  0016 

0. 4476 

0. 0835 

0.  0074 

0.  0332 

0. 0616 

42 

0. 0003 

0. 0003 

0.  0611 

0.  0143 

0.  0074 

0.  0009 

0.  1811 

0. 2379 

0. 0083 

0.0013 

0.  4458 

0.  0794 

0.  0078 

0.  0276 

0.  C305 

43 

0. OC02 

0.  0002 

0.  0610 

0.  0144 

0.  0079 

0  0011 

0.  1764 

0. 2313 

0. 0084 

0.  0014 

0.  4443 

0.  0733 

0.  0082 

0.0193 

0.  0897 

44 

0.  0002 

0.  0002 

0  0609 

0  0147 

0.  0085 

0.  0012 

0.  1702 

0.  2634 

0.  0082 

0.0013 

0. 4432 

0.  0678 

0.0035 

0.  0108 

0.  0991 

43 

0.  0002 

0.  0002 

0.  0609 

0.  0151 

0.  0093 

0.  0014 

0.  1626 

0.  2796 

0. 0081 

0.0012 

0.  4424 

0.  0625 

0. 0087 

0. 0031 

0.  1068 

46 

0.  0001 

0.  0002 

0.  0608 

0  0158 

0.0102 

0.  0018 

0.  1333 

0.  2943 

0.  0080 

0.0012 

0.  4418 

0.  0575 

0.  0088 

0.  0000 

0.  1098 

47 

0.  0001 

0.  0002 

0.  0608 

0.  0168 

0.0112 

0.  0025 

0.  1427 

0.  3091 

0. 0079 

0.  0012 

0.  4413 

0.  0528 

0.  0088 

0.0016 

0.  1079 

48 

0  0001 

0  0002 

0.  0608 

0.  0183 

0.  0003 

0.  0161 

0.  1298 

0.  3240 

0. 0078 

0.  0012 

0.  4410 

0.  0484 

0.  0003 

0.  0054 

0.  1039 

49 

0.  0001 

0.  0002 

0.  0608 

0.  0210 

0.  0002 

0.  0211 

0.  1136 

O.  3383 

0.  0077 

0.0012 

0.  4408 

O.  0444 

0.  0086 

O.  0093 

0.  0996 

50 

0.  0001 

0  0002 

0  0609 

0.  0079 

O.  0176 

0.  0346 

0.  0893 

0.  3500 

0.  0077 

0.  0012 

0.  4406 

0.  0406 

0.  0084 

0.0127 

0.  0957 

51 

0.  0001 

0  0002 

0  0609 

0.  0031 

0.  0308 

0.  1X49 

0.  0002 

0.  3552 

0.  0076 

0.0014 

0.  4405 

0.  0371 

0.  0080 

0.0153 

0.  0925 

52 

0.  0000 

0.  0001 

0.  0610 

0.  0028 

O.  0555 

0.  0788 

0.  1309 

O.  2407 

0.  0076 

0.00X7 

0.  4404 

O.  0339 

0.0074 

0.0174 

0.  0897 

53 

0.  0000 

0.  0001 

0.  0612 

0.  0028 

0.  1253 

0.  0195 

0.  3544 

0.  0105 

0.  0075 

0.  0023 

0.  4401 

0.  0309 

0.  0068 

0.  0190 

0.  0874 

54 

0.  0000 

0  0001 

0  0613 

0.  0030 

0.  0908 

0.  2989 

0.  1233 

0.  0003 

0.  0075 

0.  0046 

0.  4384 

0.  0277 

0.  0064 

0.  0201 

0.  0854 

55 

0.  0000 

0.  0001 

0.  0615 

0.  0031 

0.  0726 

0. 4375 

0.  0063 

0.  0002 

0.  0073 

0.  0507 

0.  3933 

0.  0251 

0.0032 

0.  0208 

0.  0837 

36 

0.  0000 

0.  0001 

0  0617 

0.  0033 

0.  0583 

0.  4600 

0.0001 

0.  0008 

0.  0075 

0.  4395 

0.  0047 

0.  0230 

0.  0043 

0.  0213 

0.0921 

57 

0.  0000 

0.  0001 

0.  0620 

0  0034 

0.  0468 

0.  4735 

0.  0003 

O.  0014 

0.  0073 

0.  4443 

O.  0008 

0.  0080 

0.  0160 

0.  0214 

0. 0307 

38 

0.  0000 

0.  0001 

0.  0622 

0.  0036 

0.  0370 

0.  4843 

0.0011 

0.0019 

0.  0074 

0.  4463 

0.  0001 

0.  0039 

0.0168 

0.  0213 

0.  0794 

59 

0.  0000 

0  0001 

0.  0625 

0  0038 

0.  0207 

0. 4938 

0.0018 

0.  0023 

0.  0074 

0.  4475 

0.0000 

0.0017 

0.  016C 

0.  0209 

0. 0781 

60 

0.  0000 

0  0001 

0.  0629 

0.  0040 

0.  0219 

0.  5018 

0. 0024 

0.  0026 

0.  0072 

0.  4483 

0.  0004 

0.0000 

0.0149 

O.  0201 

0.  0770 

61 

0.  0000 

0.0001 

0.  0632 

0.  0042 

0.  0162 

0. 5085 

0. 0028 

0.  0029 

0.  0070 

0.  4328 

0.  0102 

0.  0053 

O.  0137 

0.0193 

0.  0759 

62 

0.  0000 

0,  0001 

0.  0636 

0.  0043 

0.0117 

0.3140 

0. 0031 

0.  0031 

0.  0070 

0.  3423 

0.  1064 

0.0000 

0.  0107 

0.  0197 

0.  0748 

63 

0.  0000 

0  0001 

0.  0641 

0  0045 

0.  0081 

0.  3186 

0. 0034 

0.  0033 

0.  0068 

0.2223 

0.  2271 

0.0000 

0.  0231 

O.  0043 

0. 0737 

64 

0  0000 

0  0001 

0.  0643 

0.  0047 

0. 0034 

0. 5223 

0. 0036 

O. 0035 

0.  0030 

O.  1404 

0.  3038 

0.0000 

O.  0203 

0.  0042 

0. 0727 

65 

0.0000 

0.  0001 

0.  0651 

0.  0049 

0. 0034 

0.  3251 

0.  0038 

0.0036 

0.  0081 

0.  1124 

0.  3378 

0.0000 

0.  0143 

0.  0068 

0.0717 

66 

0.  0000 

0.  0000 

0.  0656 

0.  0031 

0.0019 

0.  5274 

0. 0039 

0. 0037 

0.  0922 

0.  0000 

0. 3674 

0.  0002 

0.  0103 

0.0069 

0.  0707 

67 

0.0000 

0.  0000 

0. 0662 

0.  0032 

0. 0009 

0.  5290 

0. 0041 

0. 0039 

0.  0759 

0.  0031 

0.  3828 

0.  0060 

0.0001 

0.  0066 

0.0697 

60 

0.0000 

0.  0000 

0.  0668 

0.  0054 

0.  0003 

0.  3302 

0.  0042 

0. 0039 

0.  0663 

0.0041 

0.  3953 

0.0000 

0.0000 

0.  0062 

0.  0687 

69 

0.0000 

0.  0000 

0.  0674 

0.  0036 

0.  0000 

0.  5310 

0. 0042 

0.  0040 

0.  0596 

0. 0042 

O.  3698 

0.  0301 

0.0000 

0.  0038 

0. 0677 

70 

0.0000 

0.  0000 

0  0681 

0.  0037 

0.0000 

0.  3313 

0. 0043 

0.  0041 

0.  0346 

0. 0033 

0.  2792 

0. 1243 

0.0000 

0.  0033 

0.  0667 

71 

0.0000 

0.0000 

0.  0688 

0.  0059 

0.  0002 

0.  3317 

0.  0043 

0.0041 

0.  0310 

0.0000 

0.  2024 

0.  2063 

0.0000 

0. 0048 

0. 0637 

72 

0.0000 

0  0000 

0  0696 

0.  0060 

0.  0005 

0.  3317 

0.  0044 

0.  0042 

0.  0484 

0.  1076 

0.  0433 

0.  2364 

0.0000 

0.0044 

0.  0647 

73 

0.0000 

0  0000 

0.  0704 

0.  0062 

0.0010 

0.  5313 

0.  0044 

0.0043 

0.  0463 

0.  1228 

0.0000 

0.2866 

0.0000 

0.  0040 

0.0636 

74 

0.0000 

0.  0000 

0.  0712 

0.  0063 

0.0013 

0.  3311 

0.  0044 

0.  0043 

0.  0446 

0.  1049 

0.0012 

0.  3028 

0.0000 

0.  0036 

0, 0626 

73 

0.  0000 

0.  0000 

0.  0721 

0.  0065 

0.  0021 

0.  3306 

0.0044 

0.0043 

0.  0432 

0. 0933 

0. 0020 

0.  3126 

0.0000 

0.0033 

0.0616 

76 

0.0000 

0.0000 

0.  0730 

0.  0066 

0. 0027 

0.  5300 

0. 0044 

0.  0044 

0.  0421 

0. 0353 

0. 0025 

0. 3188 

0.0000 

0.0030 

0, 0605 

77 

0.0000 

0.0000 

0. 0740 

0.  0067 

0. 0034 

0.  3293 

0. 0044 

Q.  0044 

0.0411 

0. 0799 

0. 0027 

0. 3227 

0.0000 

0.0028 

0. 0393 

78 

0.0000 

0.  0000 

0.  0750 

0.  0069 

0. 0041 

0.  3286 

0.  0044 

0,  0044 

0.  0403 

0. 0737 

0. 0028 

0.  3231 

0.0000 

0. 0023 

0.  0384 

79 

0.0000 

0  0000 

0.  0761 

0.  0070 

0.0048 

0. 3278 

0.  0044 

0.  0044 

0.  0396 

0.  0723 

0. 0029 

0.  3263 

0.0000 

0.0023 

0. 0373 

80 

0.  0000 

0.0000 

0  0772 

0.  0071 

0.  0035 

0. 3269 

0. 0044 

0. 0043 

0.0390 

0.0699 

0. 0028 

0.  3270 

0.0000 

0. 0021 

0. 0563 

81 

0.0000 

0. 0000 

0.  0783 

0. 0072 

0.  0062 

0.  3260 

0.  0044 

0. 0045 

0.  0383 

0. 0679 

0. 0028 

0. 3270 

0.0000 

0.0019 

0. 0532 

82 

0.  0000 

0.  0000 

0.  0793 

0.  0073 

0-  0069 

0.  3230 

0.  0044 

0. 0043 

0.0381 

0.0662 

0.  0027 

0. 3263 

0.0000 

0.0018 

0.0340 

83 

0.0000 

0.0000 

0. 0807 

0.  0075 

0.  0076 

0.  3240 

0.0044 

0.0043 

0.  0377 

0. 0648 

0. 0026 

0. 3236 

0.0000 

0.0016 

0,0329 

84 

0.0000 

0.  0000 

0.  0820 

0. 0076 

0.  0082 

0. 3230 

0.  0044 

0.0043 

0. 0373 

0.0636 

0. 0025 

0. 3244 

0.0000 

0.0013 

0.0318 

83 

0.0000 

0.0000 

0.  0834 

0.0077 

0.0089 

0.  3220 

0.0044 

0.0043 

0.  0370 

0.  0623 

0. 0024 

0.3230 

0.0000 

0.0014 

0. 0307 

86 

0.0000 

0.0000 

0.  0847 

0.  0078 

0.  0095 

0. 3209 

0. 0043 

0. 0043 

0.0367 

0.0617 

0.  0023 

0.3213 

0.0000 

0,0012 

0,0493 

87 

0.0000 

0.0000 

0. 0862 

0.  0079 

0.  0101 

0.  3198 

0.0043 

0. 0043 

0.  0363 

0.0609 

0.0022 

0.3194 

0.0000 

0,0011 

0.0483 

83 

0.0000 

0.  0000 

0. 0877 

0.0080 

0.  0107 

o.  3ies 

O.  0043 

0. 0046 

0.0362 

0.0602 

0. 0020 

0.3174 

0.0000 

0,0010 

0. 0472 

89 

0.0000 

0.  0000 

0.0892 

0.  0080 

0.0112 

0.  3177 

0.  0043 

0. 0046 

0.  0360 

0.  0396 

0.0019 

0.  3131 

0.0000 

0.0010 

0, 0460 

90 

0.0000 

0  0000 

0,  0909 

0.0081 

0.0117 

0.  3163 

0. 0043 

0.0046 

0. 0339 

0. 0390 

0.0018 

0.3128 

O.OOGO 

0.0009 

0.0448 

91 

0.0000 

0.  0000 

0.0925 

0.0082 

0.0122 

0.  3134 

0. 0042 

0.  0046 

0.  0337 

0.  0385 

0.0016 

0. 3103 

0.0000 

0.0008 

0.0436 

92 

0.0000 

0.0000 

0.  0943 

0.0083 

0.0127 

0. 3X43 

0  0042 

0.  0046 

0.  0333 

0.  0380 

0.0013 

0. 3077 

0.0000 

0.0007 

0. 0424 
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e  +  F-Like  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths  f22<Z*z92 

See  page  31  for  Explanation  of  Tables 


Z  .1-E14  A1-E13  A1-E16  A1-E17  A1-E18  A1-E19  Al-Fl  A1-F2  A1-F3  A1-F4  A1-F5  A1-F6  A1-F7  A1-F8  A1-F9 

22  0S93  0.0139  0.  0C05  0.0073  0.0139  0.0003  0.0021  0.0514  0.0000  0.0773  0.0293  0.0274  0.2942  0.0407  0.9213 

23  w.  0509  0.0127  0.0004  0.0077  0.0133  0.0003  0.0025  0.0309  0.0000  0.1074  0.0203  0.02S0  0.2939  0.0463  0.9464 

24  0.0614  0  0122  0  0003  0  0081  0.0131  0  0003  0.0031  0  0303  0  0000  0.1404  0.0098  0.0231  0.2980  0.0311  0.7621 

23  0.0612  0  0122  0  0002  0.0083  0.0143  0.0003  0.0037  0.0496  0.0000  0.1732  0.0019  0.0220  0.3033  0.0343  0.9684 

26  0.0606  0.0123  0.0002  0.0083  0.0139  0.0003  0.0043  0.0490  0.0001  0.2039  0.0003  0.0218  0.3140  0.0563  0.9636 

27  0.0399  0  0130  0.0001  0.0086  O.  01J2  0.0003  0  0030  0.0483  0.0001  0.2318  0.0072  0,0224  0,3216  0.0361  0.9343 

28  0  0592  0  0138  0  0001  0.0086  0.0124  0.0003  '  0036  0  0477  0.0001  0.2369  0.0236  0.0242  0.3236  0.0342  0.9363 

29  0.0587  0  0147  0  0001  0.0084  0.0116  0.0003  0.0062  0.0470  0.0001  0.2796  0.0490  0.0274  0.3237  O.OSll  0.9133 

30  0  0383  0.0158  0.0001  0.0082  0.0107  0.000.  0.0069  0.0463  0.  0001  0.3003  0.0819  0.0326  0.3147  0.0472  0.8870 

31  0  0381  0  0170  0.0001  0.0079  0.0098  0.0002  0.0073  0.0460  0.0001  0.3196  0.1200  0.0409  0.2980  0.0431  0.8390 

32  0. 0381  0  0183  0. 0001  0. 0074  O  0089  0.  0002  0.  0080  0.  0455  0.  0001  0.  3372  0.  1603  0.  0338  0.  2734  0. 0392  0. 8307 

33  C  0383  0  0197  0  0001  0  0069  0.  0080  0. 0002  0.  0086  0.  0451  0.  0001  0.  3336  0.  2006  0.  0740  0.  2400  0. 0338  0. 8030 

34  0.0388  0  0210  0  0001  0.0064  0.0072  0.0002  0.0091  0.0448  0.0001  0.3688  0.2390  0.1030  0.1971  0.0329  0.7766 

33  0,0396  0.0224  0  0001  0.0038  0.0064  0.0002  0.0096  0.0446  0.0001  0.3829  0.2744  0.1385  0.1481  0.0307  0.7317 

36  0  0607  0.0238  0  0001  0.0032  0.0036  0.0002  0.0100  0.0443  0.0000  0.3961  0.3064  0.1716  0.1024  0.0292  0.7283 

37  0.0621  0.0231  0  0001  0.0046  0.0049  0.0002  0.0104  0.0446  0.0000  0.4083  0.3348  0.1944  0.0681  0.0284  0.7067 

38  0  0640  0  0263  0  0001  0.0040  0.0043  0.0002  0  0108  0  0447  0.0000  0.4198  0.3397  0.2063  0.0437  0.0286  0.6862 

39  0  0639  0  0274  0  0001  0.0035  0.0037  0.0002  0.0112  0.0451  0.0000  0.4304  0.3813  0.2112  0.0318  0.0299  0.6665 

40  0  0678  0  0284  0  0001  0.0030  0.0032  0.0002  0.0115  0.0456  0.0000  0.4403  0.4003  0.2116  0.0232  0.0330  0.6469 

41  0.0137  0.0293  0  0002  0.0023  0.0027  0.0001  0.0118  0.0464  0.0001  0.4494  0.4165  0.2099  0.0177  0.0390  0.6239 

42  0  0024  0.0301  0  0008  0  0013  .  0024  0.0001  0.0121  0.0474  0.0002  0.4378  0.4304  0  2072  0.0141  O.OSll  0.6003 

43  0  OCn  0  0306  0.0018  0  0002  0.0020  0.0001  0.0123  0.0488  0  0004  0.4634  0.4422  0.2041  0.0117  0.0780  0.3612 

44  0.0136  0  0166  0  0016  0.0000  0.0018  0.0001  0.0126  0.0308  0.0007  0.4720  0.4322  0.2010  0.0100  0.1486  0.4796 

43  0.0326  0.0000  0.0014  0.0000  0.0013  0.0001  0.0128  0.0334  0.0011  0.4773  0.4603  0.1979  0.0090  0.3268  0.2914 

46  0.0329  0.0000  0.0012  0  0000  0.0013  0.0001  0.0130  0.0370  0.0017  0.4816  0.4673  0.1951  0.0083  0.3083  0.1007 

47  3  0332  0  0000  0.0010  0  0000  0.0011  0.0001  0,0132  0.0618  0.0030  0.4837  0.4728  0.1923  0.0080  0.3671  0.0334 

48  0  0335  0  0000  0  0009  0.0000  0.0010  0.0001  0.0134  0.0323  0.0217  0.4824  0.4770  0.1902  0.0080  0.5793  0.0135 

49  0  0338  O  OOOO  0  0008  O.  0000  O.  0008  0.  0001  0  0133  0.  0001  0.  0898  0.  4749  O.  4799  0.  1882  0.  0084  0.  3790  O.  0063 

50  0  0339  0.0000  0  0006  0.0000  0.0007  0.0001  0.0137  0.0011  0.1191  0.4332  0.4813  0.1866  0.0094  0.3749  0.0033 

31  0  0341  O  0000  0  0006  0  0000  0.0006  0.0001  0  0139  0.0021  0.1943  0.3879  0.4796  0.1832  0.0113  0.3689  0.0019 

52  0.0342  0.0000  0  0005  0.0000  0.0006  0.0001  0.0140  0.0029  0.4704  0.1297  0.4690  0.1842  0.0134  0.5609  0.0011 

53  0  0343  0  0000  0  0004  0.0000  0.0005  0.0001  0.0142  0.0038  0.6352  0.0160  0.4245  0.1836  0.0251  0.5474  0.0007 

54  0.0343  0  0000  0  0004  0.0000  0.0004  0.0001  0.0143  0.0046  0.6280  0.3216  0.1319  0.1834  0.0379  0.5113  0.0004 

53  0  0343  0  0000  0  0003  0.0000  0.0004  0.0001  0.0143  0.0056  0.6180  0.4360  0.0125  0.1837  0.2383  0.3280  0.0003 

56  0  0343  0.0000  0  0003  0.0000  0.0003  0.0001  0.0146  0.0063  0.6134  0.4772  0.0004  0.1843  0.5038  0.0601  0.0002 

37  0.0342  0  0000  0  0002  0.0000  0.0003  0.0001  0.0147  0.0076  0.6119  0.4823  0.0005  0.1861  0.3421  0.0197  0.0001 

38  0  034  i  0  0000  0  0002  0  0000  0  0003  0.0000  0.0149  0.0087  0.6122  0.4838  0.0024  0.1886  0.5532  0.0066  0.0001 

59  0.0340  0.0000  0  0002  0.0000  0.0002  0.0000  0.0150  0.0098  0.6134  0.4836  0.0042  0.1924  0.3367  0.0028  0.0001 

60  0.0338  0  0000  0  0002  0.0000  0.0002  0  0000  0.0132  0.0110  0.6153  0.4823  0.0039  0.1979  0.3530  0.0011  0.0046 

61  0.0337  0  0000  0  0001  0.0000  0.0002  0.0000  0.0133  0.0122  0.6174  0.4810  0.0072  0.2054  0.5436  0.0003  0.0001 

62  0.0335  0  0000  0  0001  0.0000  0.0002  0  0000  0.0133  0.0133  0.6198  0.4792  0.0084  0.2141  0.3127  0.0142  0.0033 

63  0.  0333  0  0000  0  0001  0  0000  0.  0001  O.  0000  0.  0156  0.  0148  0.  6223  0.  4770  0.  0093  0.  2231  0.  4332  O.  0843  O.  0008 

64  0  0331  0  0000  0  0001  0  0000  0.0001  0  0000  0  0138  0.0161  0.6248  0.4747  0.0100  0.2338  0.3093  0.1711  0.0004 

65  0.0328  0.0000  0  0000  0.0000  0.0001  0.0000  0.0160  0.0173  0.6273  0.4722  0.0107  0.3931  0.0858  0.2329  0.0002 

66  0  0326  0  0001  0  0000  0.0000  0.0001  0  0000  0.0161  0.0188  0.6298  0.4696  0.0112  0.4135  0.0001  0.3137  0.0002 

67  0  0323  0  0001  0  0000  0.0000  0.0001  0  0000  0.0163  0.0202  0.6323  0.4668  0.0116  0.3488  0.0233  0.3485  0.0001 

68  0.0320  0  0001  0  0000  0.0000  0.0001  0.0000  0.0163  0.  02i:>  0.6346  0.4640  0.0120  0.2966  0.0322  0.3696  0.0001 

69  0  0317  0  0001  0  0000  0  0000  0.0001  0.0000  0.0167  0.0231  0.6369  0.4610  0.0123  0.2611  0.0700  0.3830  0.0001 

70  0  0314  0  0001  0  0000  0  0000  0. 0001  0.  0000  0.  0169  0.  0243  0.  6392  0.  4380  O.  0126  0.  2363  0. 0817  0. 3917  0. 0000 

71  0.0310  0  0000  0  0000  0.0000  0.0001  0.0000  0.0171  0.0259  0.6413  0.4330  0.0128  0.2184  0.0897  0.3973  0.0000 

72  0.0307  0  0000  0.0000  0.0000  0.0001  0  0000  0.0173  0.0273  0.6434  0.4319  0.0130  0.2049  0.0954  0.4007  0.0000 

73  0.0303  0.0000  0  0000  0.0000  0.0000  0.0000  0.0175  0,0287  0.6434  0  4487  0.0131  0.1945  0.0993  0.4027  0.0000 

74  0  0299  0  0000  0  0000  0.0000  0.0000  0.0000  0.0178  0.0301  0.6*73  0.4453  0.0133  0.1862  0.1026  0.4036  0.0000 

73  0  0293  0  0000  0  0000  0  0000  0.0000  0.0000  0.0180  0.0315  0.6491  0.4423  0.0134  0.1793  0.1049  0.4036  0.0000 

76  0.0291  0.0000  0  0000  0.0000  0.0000  0.0000  0.0182  0.0329  0.6308  0.4391  0.0133  0.1740  0.1067  0.4029  0.0000 

77  O.  0287  0  0000  0  0000  0. 0000  0. 0000  0. 0000  0.  0183  0.  0342  0.  6323  0.  4339  0. 0133  0.  1694  O.  1081  0.  4018  0. 0000 

78  0.0282  0.0000  0.0000  0.0000  0.0000  0  0000  0.0188  0.0356  0.6340  0.4326  0.0136  0.1633  0.1092  0.4002  0.0000 

79  0.0278  0.0000  0.0000  0  0000  0.0000  0  0000  0.0190  0.0369  0.6555  0.4294  0.0136  0.1621  0.1100  0.3983  0.0000 

80  0.0273  0  0000  0  0000  0.0000  0.0000  0.0000  0.0193  0.0382  0.6569  0.4261  0.0137  0.1592  0.1106  0.3960  0.0000 

81  0.0268  0.0000  0  0000  0.0000  0.0000  0  0000  0,0196  0.0393  0.6383  0.4229  0.0137  0.1367  0.1111  0.3933  0.0000 

82  0.0264  0  0000  0,0000  0.0000  0.0000  0.0000  0.0199  0.0407  0.6393  0.4196  0.0137  0.1543  0.1113  0.3908  0.0000 

83  0.0239  0.0000  0  0000  0.0000  0.0000  0  0000  0  0202  0.0419  0.6607  0.4164  0.0137  0.1525  0.1117  0.3878  0.0000 

84  0.0254  0  0000  0  0000  0.0000  0.0000  0.0000  0.0206  0.0431  0.6619  0.4132  0.0137  0.1307  0.1119  0.3847  0.0000 

85  0.0249  0.0000  0  0000  0.0000  0.0000  0.0000  0.0209  0.0443  0.6629  0.4100  0,0137  0.1492  0.1120  0.3814  0.0000 

86  0  0244  0  0000  0  0000  0.0000  0.0000  0.0000  0.0213  0.0454  0.6639  0.4068  0.0137  0.1477  0.1121  0.3779  0.0000 

87  0.0238  0.0000  0  0000  0.0000  0,0000  0.0000  0.0216  0.0463  0,6649  0,4036  0.0137  0.1464  0.1121  0.3743  0.0000 

88  0.0233  0.0000  0  0000  0.0000  0.0000  0.0000  0.0220  0.0476  0.6657  0.4004  0.0137  0.1433  0.1120  0.3703  0.0000 

89  0.0227  0  0000  0  0000  0.0000  0.0000  0.0000  0.0224  0.0487  0.6663  0.3973  0.0136  0.1442  0.1120  0.3666  0.0000 

90  0.0222  0  0000  0  0000  0.0000  0.0000  0.0000  0.0228  0.0497  0.6673  0.3942  0.0136  0.1432  0.1119  0.3626  0.0000 

91  0.0216  0  0000  0.0000  0.0000  0.0000  0,0000  0.0232  0.0307  0.6680  0.3911  0.0136  0.1423  0.1117  0.3384  0.0000 

92  0.0211  0  0000  0  0000  0.0000  0.0000  0.0000  0.0237  0.0316  0.6686  0.3880  0,0136  0.1413  0.1116  0.3341  0.0000 
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c  +  F-Likc  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths  f,22^Z^92 
See  page  31  for  Explanation  of  Tables 


z 

A1 

-F10 

A1 

-Fll 

A1 

-F12 

A1 

-F13 

A1-F14 

Al-FiS 

Bl-Dl 

D1-D2 

BI-D3 

B1-D4 

B1-D3 

B1-D6 

B1-D7 

B1-D8 

B1-D9 

22 

0 

1037 

0 

0159 

0 

0380 

0 

0408 

0  0339 

0.  0031 

0,  0014 

0.  0509 

0.  0244 

0.  0010 

0.  0000 

0.  0073 

0. 0981 

0. 3733 

0. 0020 

23 

0 

0904 

0 

0189 

0 

0602 

0 

0412 

0  0340 

0  0030 

0  0012 

0. 0494 

0  0260 

0.  0011 

0.  0000 

0.  0058 

0. 0948 

0. 3960 

0.  0026 

24 

0 

0760 

0 

0219 

0 

0619 

0 

0419 

0  0338 

0  0029 

0.  0009 

0.  0480 

0. 0273 

0. 0012 

0.  0000 

0. 0047 

0. 0910 

0. 6146 

0.  0032 

25 

0 

0619 

0 

0248 

0 

0634 

0 

0430 

0  0334 

0  0029 

0,  0005 

0.  0467 

0.  0290 

0.  0013 

0.  0000 

0. 0038 

0.  0868 

0.  6313 

0.  0038 

26 

0 

0489 

0 

0277 

0 

0643 

0 

0443 

0.  0326 

0  0028 

0. 0002 

0. 0436 

0. 0304 

0.  0013 

0.  0000 

0. 0032 

0.  0823 

0.  6469 

0.  0043 

27 

0 

0378 

0 

0305 

0 

0633 

0 

0462 

0.  0316 

0  0027 

0.  0000 

0.  0444 

0. 0317 

0.  0013 

0.  0000 

0. 0027 

0.  0780 

0.  6611 

0.  0047 

28 

0 

0287 

0 

0332 

0 

0663 

0 

0483 

0.  0304 

0  0026 

0.  0000 

0. 0434 

0.  0327 

0.  0012 

0.  0000 

0. 0024 

0.  0734 

0.  6740 

0.  0049 

29 

0 

0216 

0 

0357 

0 

0671 

0 

0506 

0  0289 

0  0025 

0.  0000 

0. 0424 

0. 0337 

0.  0011 

0.  0000 

0. 0022 

0. 0689 

0.  6839 

0.  0031 

30 

0 

0161 

0 

0381 

0 

0678 

0 

0530 

0  0272 

0  0024 

0.  0001 

0.  0416 

0  0343 

0.  0010 

0.  0000 

0.  0020 

0. 0644 

0.  6968 

0.  0032 

31 

0 

0119 

0 

0403 

0 

0684 

0. 

0557 

0.  0233 

0.  0023 

0.  0002 

0.  0410 

0.  0352 

0. 0009 

0. 0001 

0. 0019 

0.  0600 

0.  7068 

0.  0031 

32 

0 

0089 

0 

0423 

0 

0690 

0 

0584 

0  0233 

0  0022 

0.  0002 

0.  0405 

0.  0338 

0. 0008 

0.  0001 

0.  0018 

0.  0336 

0.  7160 

0.  0030 

33 

0 

0066 

0 

0442 

0 

0695 

0 

0612 

0  0213 

0.  0021 

0  0002 

0.  0402 

0  0364 

0.  0007 

0.  0001 

0.  0018 

0.  0514 

0.  7243 

0.  0049 

34 

0 

0048 

0 

0459 

0 

0700 

0 

0640 

0  0192 

0  0020 

0.  0002 

0.  0400 

0. 0369 

0.  0006 

0.  0001 

0.  0017 

0.  0472 

0.  7323 

0.  0048 

35 

0 

0033 

0 

0473 

0 

0705 

0 

0667 

0  0172 

0.  0019 

0.  0002 

0.  0398 

0  0376 

0. 0004 

0.  0001 

0.  0017 

0.  0432 

0.  7394 

0.  0046 

36 

0 

0025 

0 

0490 

0 

0710 

0. 

0693 

0  0152 

0  0018 

0.  0002 

0.  0398 

0  0018 

0.  0367 

0.  0000 

0.  0017 

0.  0393 

0.  7460 

0.  0043 

37 

0 

0000 

0 

0320 

0 

0714 

0. 

0718 

0.  0134 

0.  0017 

0  0002 

0.  0397 

0.  0007 

0.  0033 

0.  0352 
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e  +  F-Likc  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths/  22  Z  92 

See  page  31  for  Explanation  of  Tables 


Z  81-D10  Dl-Dll  B1-D12  B1-D13  B1-D14  B1-D15  Bl-El  B1-E2  B1-E3  B1-E4  Bl-ES  B1-E6  B1-E7  B1-E8  BI-E9 

22  0.0031  0  0181  0.0727  0.0254  0.0004  0.0003  0.0031  0.0096  0.0783  0.0014  0.0191  0.0062  0.0931  0.0731  0.1581 

23  0  0040  0  0134  0.0782  0.0279  0.0004  0  0003  0.0033  0.0078  0.0796  0.0017  0.0233  0.0059  0.0803  0.0667  0.1648 

24  0.0111  0.0027  0  0830  0.0306  0.0005  0.0004  0.0033  0  0064  0.0807  0.0021  0.0260  0.0056  0.0685  0.0630  0.1712 

25  0.  0098  0  0005  0  0870  O.  0337  0.  0005  0  0004  O.  0031  0  0054  0  0816  0  0024  0.  0269  0.  0055  0.  0581  O.  0616  O.  1769 

26  0.0064  0  0008  0  0900  0.0371  0.0006  0.0004  0.0028  0.0046  0.0823  0.0026  0.0264  0.0054  0.0494  0.0617  0.1817 

27  0  0041  O  0008  0  0918  0.0411  0.0006  0  0005  0  0024  0.0040  0.0829  0.0028  0.0248  0  0051  0.0422  0.0627  0.1853 

28  0. 0024  0. 0006  0  0925  0.  0455  0. 0006  0.  0005  0.  0021  0  0036  0  0833  0.  0030  0.  0227  0.  0046  0. 0362  0. 0644  O.  1876 

29  0  0013  0  0004  0  0921  0.0505  0.0005  0.0005  0.0018  0.0032  0,0836  0.0030  0.0203  0.0040  0.0313  0.0662  0.1884 

30  0  0006  0  0001  0  0907  0.0559  0  0004  0.0006  0.0015  0.0030  0.0838  0.0031  0.0180  0.0034  0.0272  0  0681  0.1879 

31  0.0003  0  0000  0.0884  0.0619  0.0003  0  0006  0.0012  0.0027  0.0839  0.0030  0.0157  0.0028  0.0237  0.0699  0.1857 

32  O  0001  ■>  0000  O.  0852  0.  0684  0. 0002  0. 0007  0.  0010  0.  0025  0.  0840  0.  0029  0.  0137  0.  0023  0.  0206  0. 0716  0.  1821 

33  0.0000  0  0003  0.0813  0.0751  0.0001  0.0007  0.0009  0.0024  0.0839  0.0028  0.0119  0.0018  0.0178  0.0732  0.1770 

34  0  0000  0  0007  O  0768  0  0819  0.0000  0  0007  0  0007  0.0023  0.0839  0.0027  0.0103  0.0015  0.0154  0.0745  0.1705 

35  0  0000  0  0015  0  0719  0  0884  0.0002  0.0008  0.0006  0.0022  0.0838  0.0025  0.0090  0.0012  0.0131  0.0757  0.1628 

36  0  0000  0  0023  0.0669  0.0940  0.0011  0.0008  0.0005  0.0021  0.0836  0.0024  0.0078  0.0010  0.0111  0.0767  0.1541 

37  0  0001  0  0032  0  0621  0  0978  0.0036  0  0008  0.0004  0  0020  0.0835  0.0022  0.0068  0.0008  0.0093  0.0776  0.1446 

38  0.  0003  0  0039  O  0577  0  0982  0.  0090  0  0009  0.  0003  0,  0019  0.  0833  0.  0021  0.  00S9  0.  0007  0.  0076  0.  0783  O.  1345 

39  0  0005  0.0044  0  0538  0.0941  0.0185  0.0009  0.0003  0.0019  0.0831  0.0020  0.0052  0.0006  0.0061  0.0790  0.1240 

40  0  0007  0  0047  0.0506  0.0858  0.0317  0.0010  0.0002  0.0018  0.  0B29  0.0019  0.0046  0.0006  0.0048  0.0794  0.1133 

41  0.0008  0  0049  0  0479  0.0761  0.0459  0.0010  0,0002  0.0018  0.0826  0.0017  0.0041  0.0005  0.0037  0.0798  0.1026 

42  0.0008  0  0049  0  0457  0  0672  0.0586  0.0010  0.0002  0.0017  0.0824  0.0017  0.0037  0.0005  0  0027  0.0801  0.0921 

43  0  0008  0  0048  0  0439  0.0603  0.0690  0.0011  0.0001  0.0017  0.0821  0.0016  0.0034  0.0005  0.0018  0.0802  0.0818 

44  0  0008  0  0046  0.0425  0.0552  0.0771  0  0011  0.0001  0.0016  0.  0B18  0.0016  0.0031  0.0005  0.0012  0.0803  0.0720 

45  O  0007  0  0044  0.0413  0  0515  0  0835  0.0012  0  0001  0.0016  0.0813  0.0018  0.0029  0.0005  0.0006  0.0803  0.0627 

46  0.0007  0  0043  0.0404  0  0489  0.0884  0.0013  0.0001  0.0016  0.0805  0.0022  0.0028  0.0006  0.0003  0.0802  0.0539 

47  0  0006  0  0041  O.  0396  0  0470  O.  0924  0.  0013  0.  0001  O.  0016  0.  0784  0.  0039  0.  0029  O.  0007  0.  0001  0.  OBOO  O.  0437 

48  0.  0006  0.  0039  O.  0390  0.  0456  O.  0955  0  0014  O.  0001  O.  0016  0.  00B4  O.  0731  O.  0031  O.  0008  O.  0000  O.  0798  O.  0383 

49  0  0005  0  0037  0.0383  0.0446  0.0980  0  0015  0.0001  0.0016  0.0001  0.0800  0.0040  0.0011  0.0001  0.0795  0.0315 

50  0.0005  0  0036  0  0381  0.0439  0.0999  0.0015  0.0000  0.0004  0.0013  0.0759  0.0073  0.0017  0.0003  0.0792  0.0253 

51  0.0004  0  0034  0.0378  0  0435  0.1013  0.0016  0.0000  0.0002  0.0015  0.0142  0.0670  0.0036  0.0007  0.0788  0.0198 

52  0  0004  0  0033  0.0376  0.0432  0.1027  0  0017  0.0000  0.0002  0.0015  O.  OOOi  0.0330  0.0315  0.0011  0.0785  0.0149 

53  0  0003  0  0031  0  0374  0.0430  O  1036  0.0018  0.0000  0.0002  0.0002  0.0014  0.0024  0.0822  0.0018  0.0783  0.0105 

54  0  0003  0  0030  O  0372  O  0428  0  1043  0  0020  0.  0000  0.  0002  0.  0000  0.  0013  0.  0001  O.  0848  O.  0023  O.  0786  0.  0060 

35  0  0003  0  0029  O  0371  0  0428  0  1047  0.  0021  O.  0000  0.  0002  0.  0000  O.  0003  O.  0009  0.  0851  O.  0034  O.  0795  0.  0001 

56  0  0002  0.0028  0.0370  0  0428  0.1049  0  0023  0.0000  0.0002  0.0001  0.0001  0.0011  0.0833  0.0043  0.0107  0.0674 

57  0  0002  0  0027  O  0369  0.0429  0  1030  0  0025  0.0000  0.0002  0.0001  0.0000  0.0011  0.0833  0.0033  0.0032  0.0704 

58  O  0002  0  0026  0  0368  0  0430  0.1049  0.0027  0.0000  O  0001  0.0001  0.0000  0.0011  0.0857  0.0065  0.0026  0.0708 

59  0  0001  0  0025  0  0368  0.0431  0.1046  0.0029  0.0000  0.0001  0.0001  0.0000  0.0012  0.0860  0.0077  0.0011  0.0701 

60  O  0003  0  0024  O  0368  0.0433  0.1041  0.0032  0.0000  0.0001  0.9001  0.0000  0.0012  0.0863  0.0090  0.0001  0.0634 

61  0  0049  0  0023  O.  0367  0.  0434  0.  1035  0. 0036  0.  0000  0. 0001  0. 0001  0.  0000  0. 0012  0.  0867  0. 0104  0. 0000  0. 0359 

62  O  0064  0  0022  O  0367  0.0436  0.1027  0.0040  0.0000  0.0001  0.0001  0.0000  0.0012  0.0871  0  0119  0.0004  0.0013 

63  O  0068  0  0026  O  0367  0  0438  0.1017  0.0046  0  0000  0.0001  0.0001  0.0000  0.0012  0.0876  0.0134  0.0008  0.0002 

64  O  0061  0  0041  0  0367  0.0439  0  1005  0.0032  0.0000  0.0001  0.0001  0.0000  0.0012  0.0882  0.0152  0.0006  0.0000 

65  0  0032  0  0075  O  0367  0.  0441  0.  0990  0.  0061  0.  0000  0.  0001  0.  0000  0.  0000  O.  0012  O.  08BB  O.  0164  O.  0009  O.  0004 

66  0. 0028  0  0085  0. 0367  0.  0443  0  0972  0. 0073  0.  0000  0.  OOOI  0.  0000  0. 0000  0. 0012  0. 0894  0. 0001  0. 0190  0. 0010 

67  0  0026  O  0091  O.  0367  O.  0445  0.  0949  0  0088  0.  0000  0.  OOOI  0.  0000  O.  0000  0.  0012  0.  0901  O.  0001  0.  0203  0.  0016 

68  0.0023  0.0096  0  0367  0.0447  0.0919  0.0109  0.0000  0.0001  0.0000  0.0000  0.0011  0.0909  0.0002  0.0222  0.0022 

69  0  0024  0.0100  0  0367  0  0449  0.0880  0.0139  0.0000  0.0001  0.0000  0.0000  0.0011  0.0917  0.0002  0.0239  0.0021 

70  0  0023  0  0104  0  0366  0.0451  0.0827  0.0183  0.0000  0.0000  0.0000  0.0000  0.0011  0.0923  0.0002  0.0258  0.0011 

71  0  0023  0  0107  0  0366  0  0433  0.0730  0.0230  0.0000  0.0000  0.0000  0.0000  0.0011  0.0934  0.0002  0.0277  0.0000 

72  0  0022  0  0109  0.0366  0.0455  0.0641  0.0348  0.0000  0.0000  0.0000  0.0000  0.0011  0.0944  0.0002  0.0107  0.0192 

73  0  0022  0  0112  O  0366  0  0437  0.0503  0  0474  0.0000  0.0000  0.0000  0.0000  0.0011  0.0934  0.0002  0.0005  0.0309 

74  0  0022  0  0113  0  0366  0  0459  0  0363  0  0602  0.0000  0.0000  0.0000  0.0000  0.0011  0,0965  0.0002  0.0001  0.0329 

73  O  0021  0  0113  0  0365  0.0461  0.0249  0.0706  0,0000  0.0000  0.0000  0.0000  0.0011  0.0976  0.0001  0.0001  0.0348 

76  0.0021  0.0117  0  0365  0.0462  0.0167  0.0775  0.0000  0.0000  0.0000  0.0000  0.0011  0.0988  0.0001  0.0001  0.0366 

77  0  0021  0  0118  0  0365  0.0464  0  0113  0.0816  0.0000  0,0000  0.0000  0.0000  0.0011  0.1000  0.0001  0.0001  0.0384 

78  0  0020  0  0119  0  0364  0.0466  0.0078  0.0838  0.0000  0.0000  0.0000  0.0000  0.0011  0,1013  0.0001  0.0001  0.0402 

79  0  0020  0  0120  0.0364  0.0468  0.0035  0.0847  0.0000  0.0000  0.0000  0.0000  0.0011  0.1026  0.0001  0.0001  0.0420 

80  0  0020  0  0121  0  0363  0.0470  0.0040  0.0848  0.0000  0.0000  0.0000  0.0000  0,0011  0.1041  0.0001  0.0001  0.0438 

81  0  0020  0  0122  0  0362  0  0471  0.0030  0.0844  0.0000  0.0000  0.0000  0.0000  0.0011  0.1035  0.0001  0.0001  0.0435 

82  0  0019  0  0123  0.0362  0.0473  0.0022  0.0836  0.0000  0.0000  0.0000  0.0000  0.0011  0.1071  0.0001  0.0001  0.0473 

83  0  0019  0  0123  0  0361  0.0475  0.0017  0.0826  0.0000  0.0000  0.0000  0.0000  0.0011  0.1087  0.0001  0.0001  0.0491 

84  0  0019  0  0124  0  0360  0.0477  0.0013  0.0814  0.0000  0.0000  0.0000  0.0000  0.0011  0.1104  0.0001  0.0001  0.0308 

83  0  0018  0  0124  0  0360  0.0478  0.0010  0.0801  0.0000  0.0000  0.0000  0.0000  0.0011  0.1121  0.0001  0.0001  0.0326 

86  0.0018  0  0124  0.03S9  0.0480  0.0008  0.0786  0.0000  0.0000  0.0000  0.0000  0.0011  0.1140  0.0001  0.0001  0.0343 

87  0  0018  0  0123  0.0338  0.0482  0.0006  0.0771  0.0000  0.0000  0.0000  0.0000  0.0011  0.1138  0,0001  0.0001  0.0360 

88  0  0018  0.0123  O  0337  0.0483  0.0003  0.0733  0,0000  0.0000  0.0000  0.0000  0.0011  0.117b  0.0001  0.0001  0.0377 

89  0  0017  0  0123  0.0356  0.0483  0.0004  0.0739  0.0000  0.0000  0.0000  0,0000  0.0011  0.1199  0.0001  0.0001  0.0393 

90  0.0017  0  0123  0  0333  0  0487  0.0003  0.0722  0.0000  0.0000  0.0000  0.0000  0.0010  0.1220  0.0001  0.0001  0.0610 

91  0  0017  0  0126  0  0354  0.0488  0.0003  0.0703  0.0000  0.0000  0.0000  0,0000  0.0010  0,1242  0.0000  0.0001  0.0626 

92  0  0016  0  0126  0.0353  0.0490  0.0002  0.0687  0.0000  0.0000  0.0000  0.0000  0.0010  0.1265  0.0000  0.0001  0.0643 
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e  +  F-Likc  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths  f  22  ^  Z  92 

See  page  31  for  Explanation  of  Tables 


z 

D1 

-E10 

01 

“Ell 

81 

“E12 

B 1 

-E13 

B1-E14 

B1-E15 

B 1  “E16 

PI -El  7 

B1-E18 

B1-E19 

Cl-Il 

C1-I2 

C1-I3 

Cl— 14 

C 1-15 

22 

0 

8934 

0 

6764 

0 

0000 

0. 

0011 

0.  0088 

0  0250 

0. 0991 

0.  0480 

0.  0211 

0.  0038 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0014 

23 

0 

8672 

0 

7565 

0 

0000 

0 

0010 

0.  0102 

0  0287 

0.  0967 

0  0506 

0.  0240 

0.  0037 

0.  0000 

0.  0000 

0.  0000 

0. 0000 

0.  0014 

24 

0 

8423 

0 

8273 

0 

0000 

0 

0008 

0.  0116 

0  0318 

0.  0939 

0  0532 

0  0272 

0. 0037 

0.  0000 

0. 0000 

0.  0000 

0.  0000 

0  0015 

25 

0 

8229 

0 

8863 

0 

0000 

0 

0006 

0  0129 

0  0343 

0.  0910 

0  0559 

0.  0308 

0.  0037 

0.  0000 

0. 0000 

0.  0000 

0  0000 

0.  0015 

26 

0 

8114 

0 

9326 

0 

0000 

0 

0005 

0.  0141 

0.  0360 

0. 0882 

0.  0588 

0. 0347 

0.  0036 

0.  0000 

0. 0000 

0.  0000 

0.  0000 

0.  0015 

27 

0 

8087 

0 

9666 

0 

0000 

0 

0003 

0  0151 

0.  0368 

0  0856 

0  0618 

0.  0391 

0.  0036 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0015 

28 

0 

8144 

0 

9892 

0 

0000 

0. 

0002 

0  0157 

0.  0368 

0  0831 

0  0649 

0  0438 

0.  0035 

0.  0000 

0.  0001 

0.  0000 

0.  0000 

0. 0015 

29 

0 

8277 

1 

0020 

0 

0000 

0 

0001 

0  0161 

0  0361 

0.  0808 

0.  0682 

0.  0490 

0.  0035 

0.  0000 

0.  0001 

0.  0000 

0. 0000 

0.  0015 

30 

0 

8476 

1 

0067 

0 

0000 

0 

0001 

0.  0161 

0.  0347 

0.  0787 

0.  0716 

0.  0546 

0.  0035 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0  0016 

3i 

0 

8727 

1 

0051 

0 

0000 

0 

0000 

0.  0157 

0.  0327 

0.  0768 

0  0750 

0.  0605 

0. 0034 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0. 0016 

32 

0 

9019 

0 

9987 

0 

0000 

0 

0000 

0  0149 

0.  0304 

0.  0750 

0.  0785 

0.  0667 

0.  0034 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0.  0016 

33 

0 

9342 

0 

9887 

0 

0000 

0 

0000 

0  0137 

0  0278 

0.  0733 

0.  0820 

0.  0731 

0.  0033 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0.  0016 

34 

0 

9684 

0 

9764 

0 

0000 

0 

0000 

0.  0122 

0  0250 

0,  0716 

0.  0854 

0. 0796 

0.  0033 

0.  0000 

0.  0001 

0.  0000 

0. 0000 

0.  0016 

35 

1 

0039 

0 

9625 

0 

0000 

0. 

0001 

0  0103 

0  0223 

0.  0699 

0.  0888 

0.  0861 

0.  0033 

0.  0000 

0.  0001 

0.  0000 

0.  0000 

0.  0016 

36 

1 

0399 

0 

9429 

0 

0051 

0. 

0002 

0  0081 

0.  0196 

0.  0681 

0.  0923 

0. 0924 

0.  0032 

0.  0000 

0.  0001 

0.  0000 

0.  0000 

0,  0016 

37 

1 

0758 

0 

0000 

0 

9331 

0 

0007 

0.  0055 

0  0169 

0.  0659 

0.  0959 

0.  0985 

0.  0032 

0.  0000 

0.  0001 

0.  0000 

0  0000 

0.  0016 

38 

1 

1111 

0 

0000 

0 

9174 

0 

0023 

0.  0026 

0  0144 

0.  0632 

0.  1000 

0.  1043 

0.  0031 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0.  0016 

39 

1 

1457 

0 

0000 

0 

8863 

0 

0191 

0  0001 

0  0121 

0.  0593 

0,  1050 

0.  1098 

0. 0031 

0.  0000 

0  0001 

0.  0000 

0.  0000 

0.  0016 

40 

1 

1789 

0 

0001 

0 

0487 

0. 

8345 

0.  0067 

0.  0098 

0.  0528 

0  1126 

0.  1148 

0. 0031 

0.  0000 

0. 0001 

0.  0000 

0.  0000 

0.  0016 

41 

1 

2107 

0 

0001 

0 

0103 

0 

2669 

0.  5980 

0.  0074 

0.  0387 

0.  1276 

0. 1193 

0.  0030 

0.  0000 

0.  0001 

0. 0000 

0.  0000 

0.  0016 

42 

1 

2410 

0 

0001 

0. 

0062 

0 

0577 

0.  7979 

0  0049 

0.  0029 

0.  1641 

0.  1234 

0.  0030 

0.  0000 

0.  0001 

0. 0000 

0.  0000 

0.  0016 

43 

1 

2695 

0 

0001 

0 

0055 

0. 

0286 

0.  8153 

0.  0022 

0.  0419 

0.  1256 

0.  1271 

0.  0030 

0.  0000 

0.  0001 

0.  0000 

0.  0000 

0.  0017 

44 

1 

2964 

0 

0002 

0 

0059 

0 

0177 

0.  5832 

0  2306 

0.  0692 

0,  0988 

0.  1304 

0.  0029 

0.  0000 

0.  0001 

0.  0000 

0. 0000 

0.  0017 

45 

1 

3214 

0 

0002 

0. 

0069 

0 

0113 

0.  0335 

0  7729 

0.  0793 

0.  0890 

0.  1332 

0.  0029 

0.  0000 

0.  0001 

0.  0000 

0.  0000 

0.  0017 

46 

1 

3445 

0 

0003 

0 

0077 

0. 

0071 

0.  0160 

0.  7817 

0.  0843 

0.  0840 

0.  1357 

0.  0029 

0.  0001 

0.  0001 

0.  0000 

0.  0000 

0.  0017 

47 

1 

3659 

0 

0004 

0 

0080 

0 

0046 

0  0112 

0.  7777 

0  0873 

0.  0809 

0.  1378 

0.  0028 

0.  0001 

0.  0000 

0.  0000 

0.  0000 

0.  0017 

40 

1 

3854 

0 

0005 

0 

0079 

0 

0031 

0.  0089 

0  7716 

0.  0891 

0.  0788 

0.  1396 

0.  0028 

0.  0001 

0.  0000 

0.  0000 

0  0000 

0.  0017 

49 

1 

4032 

0 

0006 

0 

0075 

0 

0022 

0  0073 

0  7652 

0.  0902 

0.  0772 

0.  1412 

0.  0028 

0.  0001 

0.  0000 

0.  0000 

0  0000 

0.  0018 

50 

1 

4193 

0 

0008 

0. 

0070 

0 

0017 

0.  0063 

0  7589 

0  0907 

0.  0759 

0.  1424 

0.  0027 

0.  0001 

0.  0000 

0.  0000 

0.  0000 

0.  0018 

51 

1 

4337 

0 

0012 

0. 

0065 

0. 

0014 

0.  0054 

0.  7529 

0.  0907 

0.  0748 

0. 1434 

0. 0027 

0.  0001 

0.  0000 

0.  0000 

0.  0000 

0.  0019 

52 

1 

4464 

0 

0016 

0 

0061 

0. 

0012 

0.  0048 

0  7475 

0.  0903 

0.  0738 

0.  1443 

0.  0027 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0019 

53 

1 

4578 

0 

0020 

0 

0058 

0 

0010 

0  0042 

0  7426 

0.  0893 

0.  0729 

0  1448 

0.  0026 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0020 

54 

1 

4692 

0 

0010 

0 

0056 

0 

0009 

0.  0038 

0.  7384 

0.  0879 

0.  0721 

0.  1453 

0.  0026 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0020 

55 

1 

4781 

0 

0019 

0 

0054 

0 

0008 

0.  0034 

0  7350 

0.  0858 

0  0713 

0.  1455 

0.  0026 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.0021 

56 

0 

6497 

0 

8374 

0 

0053 

0 

0008 

0.  0031 

0.  7324 

0.  0830 

0.  0706 

0.  1456 

0.  0025 

0.  0000 

0.  0000 

0.  0000 

0.  0000 

0.  0023 

57 

0 

0658 

I 

4279 

0 

0053 

0 

0008 

0.  0028 

0  7308 

0.  0794 

0  0699 

0.  1455 

0.  0025 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  0024 

58 

0 

0170 

1 

4824 

0 

0054 

0 

0007 

0.  0025 

0  7304 

0  0747 

0.  0692 

0.  1453 

0.  0025 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  0026 

59 

0 

0077 

1 

4968 

0 

0056 

0 

0007 

0.  0023 

0.  7315 

0.  0687 

0.  0685 

0.  1449 

0.  0024 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0  0028 

60 

0 

0090 

1 

5036 

0 

0059 

0 

0007 

0.  0021 

0.  7343 

0.  0611 

0. 0678 

0.  1444 

0.  0024 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  0031 

61 

0 

0353 

1 

5095 

0 

0054 

0 

0007 

0.  0020 

0. 7393 

0.  0513 

0. 0671 

0.  1438 

0.  0024 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  0035 

62 

0 

0669 

1 

5189 

0 

0000 

0 

0007 

0.  0018 

0.  7469 

0  0392 

0.  0663 

0.  1431 

0  0023 

0.  0000 

0.  0000 

0.  0000 

0.  0002 

0. 0041 

63 

0 

0659 

1 

1513 

0 

3707 

0 

0006 

0.  0017 

0.  7573 

0.  0242 

0.  0656 

0.  1423 

0.  0023 

0.  0000 

0.  0000 

0.  0000 

0.  0002 

0.  0049 

64 

0 

0659 

0 

0704 

4529 

0 

0006 

0.  0016 

0.  7710 

0.  0058 

0.  0649 

0.  1415 

0.  0023 

0.  0000 

0.  0000 

0.  0000 

0  0003 

0.  0060 

65 

0 

0650 

0 

0065 

5183 

0 

0006 

0.  0014 

0.  7602 

0.  0119 

0.  0642 

0.  1405 

0.  0023 

0.  0000 

0.  0000 

0.  0000 

0.  0004 

0.  0079 

66 

0 

0629 

0 

0022 

5243 

0. 

0006 

0.  0013 

0.  6390 

0.  1287 

0.  0635 

0.  1394 

0.  0022 

0.  0000 

0.  0000 

0.  0000 

0.  0005 

0.  0111 

67 

0 

0009 

0 

0623 

5257 

0. 

0006 

0.  0013 

0.  4876 

0.  2759 

0.  0627 

0.  1382 

0.  0022 

0.  0000 

0.  0000 

0.  0000 

0.  0008 

0.  0170 

68 

0 

0001 

0 

0621 

5259 

0 

0006 

0.  0012 

0.  3864 

0  3730 

0.  0619 

0.  1370 

0.  0022 

0.  0000 

0.  0000 

0.  0000 

0.  0011 

0.  0260 

69 

0 

0013 

0 

0608 

5255 

0 

0006 

0.  0011 

0.  3256 

0.  4295 

0.  0611 

0.  1356 

0.  0021 

0.  0000 

0. 0000 

0.  0000 

0.  0016 

0.  0347 

70 

0. 

0036 

0 

0596 

5247 

0 

0006 

0.  0010 

0.  2870 

0.  4632 

0.  0603 

0.  1342 

0.  0021 

0.  0000 

0.  0000 

0.  0000 

0.  0026 

0.  0400 

71 

0 

0058 

0 

0584 

5237 

0 

0006 

0.  0010 

0. 2628 

0.  4840 

0.  0595 

0.  1327 

0.  0021 

0.  0000 

0.  0000 

0.  0000 

0.  0044 

0.  0418 

72 

0. 

0068 

0 

0571 

5224 

0 

0006 

0  0009 

0. 2453 

0. 4972 

0.  0587 

0.  1312 

0.  0020 

0.  0000 

0  0000 

0.  0000 

0.  0092 

0.  0391 

73 

0 

0085 

0 

0559 

5209 

0 

0006 

0  0009 

0.  2326 

0  5058 

0  0578 

0.  1296 

0.  0020 

0.  0000 

0. 0000 

0.  0000 

0.  0203 

0.  0293 

74 

0 

0099 

0 

0546 

5193 

0 

0006 

0.  0008 

0.  2230 

0.  5111 

0.  0570 

0.  1279 

0. 0020 

0.  0000 

0. 0000 

0.  0000 

0.  0334 

0.  0171 

75 

0 

0112 

0 

0533 

5176 

0 

0006 

0.  0008 

0  2156 

0  5143 

0.  0561 

0.  1262 

0.  0020 

0. 0000 

0.  0000 

0.  0000 

0. 0419 

0.  0094 

76 

0 

0125 

0 

0520 

5157 

0. 

0006 

0.  0007 

0. 2096 

0.  5160 

0.  0552 

0. 1244 

0.  0019 

0. 0000 

0.  0000 

0.  0000 

0.  0464 

0.  0055 

77 

0 

0138 

0 

0507 

5137 

0 

0006 

0  0007 

0  2048 

0.  5165 

0  0543 

0. 1226 

0.  0019 

0.  0000 

0. 0000 

0.  0000 

0  0490 

0.  0036 

78 

0 

0150 

0 

0494 

5116 

0 

0006 

0.  0007 

0. 2009 

0.  5161 

0.  0533 

0.  1207 

0.  0019 

0.  0000 

0.  0000 

0.  0000 

0.  0508 

0.  0025 

79 

0 

0162 

0 

0480 

5095 

0. 

0006 

0.  0006 

0. 1976 

0.  3150 

0. 0524 

0. 1187 

0.  0018 

0.  0000 

0.  0000 

0.  0000 

0.  0521 

0.  0018 

80 

0 

0174 

0 

0467 

5072 

0. 

0006 

0.  0006 

0.  1948 

0  5134 

0  0514 

0.  1167 

0.  0018 

0.  0000 

0.  0000 

0.  0000 

0.  0531 

0.  0014 

81 

0. 

0185 

0 

0453 

5049 

0. 

0006 

0. 0006 

0. 1924 

0.  5113 

0.  0505 

0.  1147 

0.  0018 

0.  0000 

0.  0000 

0.  0000 

0.  0541 

0. 0011 

82 

0 

0195 

0 

0440 

5025 

0 

0006 

0.  0006 

0.  1904 

0.  5088 

0.  0495 

0.  1126 

0.  0017 

0.  0000 

0. 0000 

0.  0000 

0.  0550 

0.  0009 

83 

0 

0205 

0 

0426 

5000 

0 

0006 

0  0005 

0.  1886 

0.  5060 

0. 0484 

0.  1105 

0.  0017 

0.  0000 

0.  0000 

0.  0000 

0.  0559 

0.  0008 

84 

0 

0215 

0 

0412 

4975 

0 

0006 

0.  0005 

0. 1870 

0.  5029 

0.  0474 

0.  1084 

0.  0017 

0.  0000 

0.  0000 

0. 0000 

0.  0568 

0.  0006 

85 

0. 

0224 

0 

0398 

4950 

0 

0006 

0.  0005 

0. 1856 

0.  4996 

0.  0464 

0  1062 

0.  0016 

0.  0000 

0. 0000 

0. 0000 

0.  0577 

0. 0006 

86 

0 

0233 

0 

0384 

4924 

0. 

0006 

0.  0005 

0.  1844 

0. 4961 

0. 0453 

0  *039 

0.  0016 

0.  0000 

0. 0000 

0.  0000 

0.  0587 

0.  0005 

87 

0 

0241 

0 

0370 

4898 

0. 

0006 

0.  0004 

0.  1833 

0.  4923 

0. 0442 

0  1017 

0.  0016 

0.  0000 

0.  0000 

0.  0000 

0.  0596 

0.  0004 

88 

0 

0249 

0 

0356 

4071 

0 

0006 

0.  0004 

0. 1823 

0.  4884 

0.  0431 

0.  0994 

0.  0016 

0.  0000 

0.  0000 

0.  0000 

0. 0606 

0.  0004 

89 

0 

0256 

0 

0342 

4845 

0 

0006 

0.  0004 

0.  1814 

0.  4843 

0. 0420 

0.  0971 

0.  0015 

0. 0000 

0. 0000 

0. 0000 

0.  0616 

0. 0003 

90 

0 

0262 

0 

0328 

4818 

0 

0006 

0.  0004 

0.  1805 

0.  4800 

0. 0409 

0.  0947 

0.  0015 

0.  0000 

0.  0000 

0. 0000 

0.  0626 

0.  0003 

91 

0 

0268 

0 

0314 

4790 

0 

0006 

0.  0004 

0.  1798 

0.  4756 

0.  0397 

0.  0923 

0.  0015 

0.  0000 

0. 0000 

0. 0000 

0.  0637 

0.  0003 

92 

0 

0273 

0 

0300 

4763 

0 

0005 

0. 0004 

0.  1791 

0.  4710 

0. 0386 

0.  0899 

0.  0014 

0.  0000 

0.  0000 

0.  0000 

0.  0648 

0. 0002 
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c  +  F-Like  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths  f  22  Z  92 
See  page  31  for  Explanation  of  Tables 


z 

C1-I6 

C1-I7 

C1-I8 

C1-I9 

Cl 

-no 

Cl-Ill 

C1-I12 

C1-I13 

C1-I14 

Cl-Jl 

C1-J2 

C1-J3 

C1-J4 

C1“J5 

C1-J6 

22 

0.  0003 

0  0027 

0.  0512 

0  0169 

0. 

0002 

0.  0231 

0  4396 

0.  3144 

0.  0413 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.0000 

0.  0001 

23 

0  0003 

0.  0037 

0.  0510 

0  0158 

0. 

0003 

0.  0303 

0.  4514 

0.  3404 

0.  0430 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  oooo 

0.  0001 

24 

0. 0003 

0  0052 

0.  0303 

0,  0145 

0. 

0003 

0.  0393 

0.  4403 

0  5643 

0.  0446 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  oooo 

0  0001 

23 

0. 0003 

0  0071 

0.  0497 

0.  0132 

0. 

0003 

0.  0305 

0.  4266 

0.  3861 

0.  0462 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  oooo 

0.  0001 

26 

0  0003 

0.  0095 

0.  0484 

0.  0118 

0. 

0003 

0.  0643 

0.  4102 

0.  6057 

0.  0477 

0.  0000 

0.  0000 

0.  0000 

0.  0001 

0.  oooo 

0.  0001 

27 

0.  0003 

0.  0123 

0.  0466 

0.  0103 

0. 

0003 

0.  0815 

0.  3911 

0.  6231 

0.  0491 

0.  0000 

0.  0001 

0.  0001 

0.  0001 

o.  oooo 

0.  0002 

28 

0  0003 

0  0156 

0.  0445 

0  0089 

0 

0003 

0.  1020 

0.  3692 

0.  6382 

0.  0504 

0.  0000 

0.  0001 

0.  0001 

0.  0001 

0.  oooo 

0.  0002 

29 

0  0003 

0.  0192 

0.  0420 

0  0075 

0 

0003 

0.  1263 

0.  3445 

0.  6508 

0.  0317 

0.  0000 

0.  0001 

0.  0001 

0.  0001 

0.  oooo 

0.  0002 

30 

0.  0002 

0.  0229 

0.  0394 

0.  0061 

0. 

0003 

0.  1347 

0.  3169 

0.  6611 

0.  0530 

0.  0000 

0.  0002 

0.  0001 

0.  0001 

0.  oooo 

0.  0003 

31 

0-  0002 

0.  0266 

0.  0368 

0.  0048 

0. 

0003 

0.  1872 

0.  2866 

0.  6688 

0.  0542 

0.  0000 

0.  0002 

0.  0001 

0.  oooo 

0.  oooo 

0.  0003 

32 

0.  0002 

0  0301 

0  0342 

0.  0036 

0. 

0003 

0.  2235 

0.  2540 

0.  6740 

0.  0553 

0.  0000 

0.  0003 

0.  0001 

0.  oooo 

0.  oooo 

0.  0003 

33 

0.  0002 

0.  0332 

0.  0319 

0  0026 

0. 

0003 

0.  2632 

0.  2196 

0.  6768 

0.  0564 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  oooo 

0.  0004 

34 

0  0002 

0.  0360 

0.  0298 

0.  0017 

0. 

0002 

0  3054 

0.  1842 

0.  6774 

0  0575 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  oooo 

0.  0005 

35 

0.  0001 

0.  0383 

0.  0280 

0.  0010 

0. 

0002 

0.  3488 

0.  1490 

0  6757 

0.  0585 

0.  0000 

0.  0004 

0  0000 

0.  oooo 

0.  oooo 

0.  0006 

36 

0.  0001 

0  0403 

0.  0265 

0  0005 

0. 

0002 

0.  3921 

0.  1 131 

0.  6722 

0.  0594 

0.  0000 

0.  0004 

0  0000 

0.  oooo 

o.  oooo 

0.  0007 

37 

0.  0001 

0  0418 

0  0252 

0  0002 

0. 

0001 

0.  4338 

0.  0839 

0.  6671 

0.  0603 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0  oooo 

0.  0011 

38 

0.  0001 

0.  0431 

0.  0241 

0.  0000 

0. 

0001 

0  4724 

0.  0566 

0.  6607 

0.  0611 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0.  oooo 

0.  0015 

39 

0, 0001 

0.  0441 

0.  0233 

0.  0000 

0 

0001 

0.  5068 

0.  0340 

0.  6532 

0.  0619 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0  oooo 

0.  0016 

40 

0.  0001 

0  0448 

0.  0226 

0.  0001 

0. 

0000 

0.  5359 

0.  0169 

0  6449 

0  0626 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0.  oooo 

0.  0015 

41 

0.  0001 

0.  0454 

0.  0222 

0  0004 

0. 

0000 

0.  5593 

0.  0056 

0.  6360 

0.  0633 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0.  0001 

0.  0013 

42 

0.  0001 

0.  0457 

0.  0219 

0.  0009 

0 

0000 

0.  5764 

0  0004 

0.  6269 

0.  0638 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0  0003 

0.  0011 

43 

0.  0001 

0  0460 

0  0219 

0.  0002 

0 

0014 

0.  5867 

0.  0015 

0.  6176 

0.  0643 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0.  0006 

0.  0006 

44 

0,  0003 

0  0460 

0.  0220 

0.  0001 

0. 

0025 

0  5892 

0.  0096 

0.  6084 

0.  0648 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0  0009 

0.  0003 

45 

0.  0006 

0.  0438 

0.  0225 

0.  0002 

0. 

0041 

0.  5823 

0.  0259 

0.  5993 

0.  0651 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0  0009 

0.  0002 

46 

0  0426 

0.  0037 

0  0232 

0.  0004 

0. 

0070 

0.  5630 

0.  0526 

0.  3904 

0.  0654 

0.  0000 

0.  0004 

0.  0000 

0.  oooo 

0.  0009 

0.  0002 

47 

0  0461 

0.  0003 

0.  0240 

0.  0010 

0. 

0131 

0  5256 

0.  0931 

0.  5819 

0.  0653 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0  0009 

0.  0001 

48 

0.  0462 

0  0001 

0  0111 

0.  0163 

0 

0327 

0.  4377 

0.  1494 

0.  5737 

0.  0656 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0008 

0  0001 

49 

0.  0461 

0.  0000 

0.  0002 

0.  0312 

0. 

1573 

0.  1486 

0.  3396 

0.  3639 

0.  0655 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0008 

0.  0001 

50 

0. 0460 

0  0000 

0  0000 

0.  0385 

0. 

3012 

0.  3035 

0.  0429 

0.  5586 

0.  0633 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0007 

0.0001 

31 

0. 0459 

0.  0000 

0  0001 

0.  0332 

0. 

2174 

0.  4162 

0.  0079 

0.  3517 

0.  0650 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0007 

0.  0001 

52 

0  0458 

0.  0000 

0.  0002 

0.  0940 

0. 

1142 

0.  4925 

0.  0021 

0.  5452 

0.  0646 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0007 

0.  0001 

53 

0. 0457 

0  0000 

0  0003 

0  2876 

0. 

0026 

0.  4196 

0.  0005 

0.  3392 

0.  0639 

0.  0000 

0.  0003 

0.  0000 

0.  oooo 

0.  0006 

0  0001 

54 

0  0435 

0  0000 

0.  0003 

0.  1584 

0. 

4876 

0.  0712 

0.  0001 

0.  5337 

0.  0631 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0006 

0.  0002 

55 

0  0454 

0  0000 

0  0006 

0.  0707 

0. 

6459 

0.  0072 

0.  0000 

0.  3287 

0.  0621 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0006 

0  0002 

56 

0  0432 

0  0000 

0.  0008 

0.  0371 

0. 

6922 

0.  0004 

0.  0001 

0.  3242 

0.  0609 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0006 

0.  0002 

57 

0  0431 

0  0000 

0.  0010 

0.  0196 

0. 

7156 

0.  0001 

0.  0002 

0.  5202 

0.  0594 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0005 

0.  0002 

58 

0.  0449 

0  0000 

0.  0012 

0.  0098 

0. 

7298 

0.  0007 

0.  0003 

0.  5167 

0.  0573 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0005 

0.  0002 

59 

0.  0447 

0  0015 

0.  0000 

0.  0043 

0. 

7393 

0  0015 

0.  0005 

0.  5138 

0.  0553 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0005 

0.  0003 

60 

0.  0444 

0.  0017 

0  0000 

0.  0014 

0. 

7438 

0.  0021 

0.  0006 

0.  5115 

0.  0527 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0005 

0.  0003 

61 

0.  0441 

0  0020 

0.  0000 

0.  0002 

0. 

7504 

0.  0026 

0.  0008 

0.  5099 

0.  0496 

0.  0000 

0.  0002 

0.  0000 

0.  oooo 

0.  0005 

0.  0004 

62 

0.  0436 

0  0023 

0.  0000 

0  0001 

0. 

7538 

0.  0031 

0.  0009 

0.  5090 

0.  0460 

0.  0000 

0.  0001 

0.  0000 

o.  oooo 

0.  0004 

0.  0005 

63 

0.  0429 

0.  0026 

0  0007 

0.  0092 

0. 

7468 

0.  0034 

0.  0011 

0.  5090 

0.0416 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0004 

0.  0007 

64 

0  0418 

0  0029 

0  0016 

0.  7573 

0 

0006 

0.  0037 

0.  0012 

0.  3099 

0.  0364 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0004 

0.  0010 

65 

0.  0401 

0  0032 

0.  0029 

0.  7589 

0. 

0001 

0.  0039 

0.  0013 

0.  5118 

0.  0303 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0004 

0.  0015 

66 

0.  0369 

0.  0036 

0.  0045 

0.  7397 

0. 

0001 

0. 0041 

0.  0014 

0.  3149 

0.  0232 

0.  0000 

0.  0001 

0.  0000 

0. oooo 

0.  0004 

0.  0028 

67 

0.  0310 

0.  0039 

0  0061 

0.  7602 

0. 

0001 

0.  0043 

0.  0015 

0.  3192 

0.  0149 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0004 

0.  0104 

68 

0.  0220 

0  0043 

0  0078 

0.  7604 

0. 

0001 

0.  0044 

0.  0016 

0.  3244 

0.  0058 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0004 

0.  0383 

69 

0  0130 

0.  0046 

0.  0095 

0.  7604 

0. 

0001 

0.  0043 

0.  0017 

0.  3263 

0.  0000 

0.  0000 

0.  0001 

0.  cooo 

0.  oooo 

0.  0004 

0.  0611 

70 

0.  0070 

0.  0050 

0.  0112 

0.  7602 

0. 

0001 

0. 0046 

0.  0018 

0.  5107 

0.0118 

0.  0000 

0.  0001 

0.  oooo 

0. oooo 

0.  0003 

0.  0736 

71 

0.  0038 

0  0054 

0.0129 

0.  7598 

0. 

0001 

0.  0047 

0.  0019 

0.  4649 

0.  0539 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0003 

0.  0806 

72 

0.  0022 

0.  0058 

0  0145 

0  7593 

0. 

0001 

0. 0047 

0.  0020 

0.  4014 

0.  1139 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0003 

0.  0851 

73 

0.  0012 

0.  0062 

0.0162 

0.  7587 

0. 

0001 

0.  0048 

0.  0021 

0.  3418 

0.  1699 

0.  0000 

0.  0001 

0.  0000 

0. oooo 

0.  0003 

0.  0882 

74 

0.  0007 

0  0066 

0.0177 

0.  7580 

0. 

0001 

0.  0048 

0.  0022 

0.  2954 

0.  2129 

0.  0000 

0.  0001 

0.  0000 

0. oooo 

0.  0003 

0.  090e> 

75 

0  0004 

0.  0070 

0.  0192 

0.  7373 

0. 

0001 

0.  0049 

0.  0022 

0.  2614 

0.  2435 

0.  0000 

0.  0001 

0.  0000 

0.  oooo 

0.  0003 

0.  0926 

76 

0.  0003 

0.  0074 

0  0206 

0.  7364 

0. 

0001 

0.  0049 

0.  0023 

0.  2363 

0.  2649 

0.  0000 

0.  0001 

0.  0000 

0. oooo 

0.  0003 

0.  0944 

77 

0  0002 

0  0078 

0.  0220 

0.  7553 

0. 

0001 

0.  0049 

0.  0024 

0.  2181 

0.  2799 

0.  0000 

0.  0000 

0.  0000 

0. oooo 

0.  0003 

0.  0962 

— 

0.  0001 

0.  0082 

0.  0233 

0.  7543 

0. 

0001 

0.  0049 

0.  0025 

0.  2041 

0.  2905 

0.  0000 

0.  0000 

0. 0000 

0.  oooo 

0.  0003 

0. 0978 

79 

0.  0001 

0  0086 

0  0246 

0  7535 

0. 

0001 

0.  0049 

0.  0023 

0.  1932 

0.  2980 

0.  0000 

0.  0000 

0.  0000 

0. oooo 

0.  0003 

0.  0995 

80 

0.  0000 

0.  0090 

0.  0238 

0.  7524 

0. 

0001 

0.  0049 

0.  0026 

0.  1846 

0.  3032 

0.  0000 

0.  0000 

0. 0000 

0.  oooo 

0.  0003 

0.  1011 

81 

0.  0000 

0.  0093 

0.  0269 

0.  7512 

0. 

0001 

0. 0049 

0.  0026 

0.  1776 

0.  3068 

0.  0000 

0.  0000 

0.  0000 

0. oooo 

0.  0003 

0.  1028 

82 

0.  0000 

0.  0099 

0  0280 

0  7300 

0. 

0001 

0.  0049 

0.  0027 

0.  1719 

0.  3091 

0.  0000 

0.  0000 

0. 0000 

0. oooo 

0.  0003 

0. 1046 

83 

0.  0000 

0.  0103 

0  0290 

0  7488 

0. 

0001 

0.  0049 

0.  0027 

0.  1671 

0.  3104 

0.  0000 

0.  0000 

0. 0000 

0.  oooo 

0.  0003 

0. 1063 

84 

0  0000 

0.  0107 

0  0300 

0.  7473 

0. 

0001 

0.  0049 

0.  0028 

0.  1631 

0.  3110 

0.  0000 

0.  0000 

0.  0000 

0. oooo 

0.  0003 

0.  1081 

85 

0.  0000 

0.0111 

0.  0309 

0.  7462 

0. 

0001 

0.  0049 

0.  0028 

0.  1597 

0.  3110 

0.  0000 

0.  0000 

0. 0000 

0. oooo 

0.  0003 

0.  1100 

86 

0.  0000 

0.0114 

0.  0318 

0.  7449 

0. 

0001 

0.  0049 

0.  0029 

0.  1567 

0.  3105 

0.  0000 

0.  0000 

0. 0000 

0.  oooo 

0.  0003 

0.  1119 

87 

0.  0000 

0  0118 

0.  0326 

0.  7435 

0. 

0001 

0.  0048 

0.  0029 

0.  1541 

0.  3096 

0.  0000 

0.  0000 

0. 0000 

0. oooo 

0.  0003 

0.  1139 

88 

0.  0000 

0  0122 

0.  0334 

0.  7421 

0. 

0001 

0.  0048 

0.  0030 

0.  1519 

0.  3083 

0.  0000 

0.  0000 

0. 0000 

0. oooo 

0.  0003 

0.  1160 

89 

0.  0000 

0  0126 

0.  0342 

0.  7407 

0. 

0001 

0.  0048 

0.  0030 

0.  1499 

0.  3068 

0.  0000 

0.  0000 

0.  0000 

0.  oooo 

0.  0003 

0.  1181 

90 

0  0000 

0.  0130 

0.  0349 

0.  7392 

0. 

0001 

0.  0048 

0.  0031 

0.  1481 

0. 3049 

0.  0000 

0.  0000 

0. oooo 

0.  oooo 

0.  0003 

0.  1203 

91 

0.  0000 

0  0133 

0  0336 

0.  7378 

0. 

0001 

0.  0048 

0. 0031 

0.  1466 

0. 3029 

0.  0000 

0.  0000 

0.  oooo 

0. oooo 

0.  0003 

0.  1225 

92 

0.  0000 

0  0137 

0.  0362 

0.  7363 

0. 

0001 

0. 0047 

0.  0032 

0.  1451 

0.  3007 

0.  0000 

0.  0000 

0.  oooo 

0. oooo 

0.  0003 

0.  1249 
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e  +  F-Like  Ions 


TABLE  III.  Electric  Dipole  Oscillator  Strengths  f22^Z<92 
See  page  31  for  Explanation  of  Tables 


z 

C1-J7 

Cl -08 

C1-J9 

C1-J10 

Cl-Jll 

C1-J12 

C1-J13 

C1-J14 

C1-J15 

C1-J16 

C1-J17 

C1-J18 

C1-J19 

22 

0.  0029 

0. 0002 

0.  0116 

0. 0791 

0.  0326 

0.  0014 

0.  0078 

0.  0229 

0. 0769 

0.  9578 

0.  8778 

0.  0433 

0. 0814 

23 

0  0028 

0.  0003 

0.  0134 

0. 0742 

0.  0535 

0.  0016 

0.  0123 

0.  0273 

0.  0893 

0.  9322 

0.  8885 

0. 0636 

0.  0849 

24 

0. 0027 

0. 0003 

0.  0199 

0.  0685 

0.  0544 

0.  0017 

0.  0183 

0.  0303 

0. 1046 

0.  9435 

0. 8867 

0.  0943 

0. 0884 

25 

0  0025 

0. 0004 

0.  0249 

0.  0622 

0.  0534 

0.  0018 

0.  0262 

0.  0283 

0.  1266 

0.  9320 

0.  8730 

0. 1292 

0. 0917 

26 

0. 0024 

0.  0003 

0.  0301 

0.  0556 

0.  0565 

0.  0019 

0.  0338 

0.0115 

0. 1655 

0.9177 

0.  8487 

0.  1688 

0.  0949 

27 

0.  0023 

0. 0005 

0.  0353 

0.  0489 

0.  0577 

0.  0019 

0.  0470 

0.  0033 

0.  1990 

0.  9004 

0.  8163 

0. 2111 

0. 0980 

28 

0.  0022 

0.  0005 

0.  0402 

0.  0425 

0.  0390 

0.  0019 

0.0397 

0.  0269 

0. 2032 

0.  8793 

0. 7782 

0.  2533 

0. 1011 

29 

0.  0021 

0. 0003 

0.  0448 

0.  0365 

0.  0604 

0.  0019 

0.  0734 

0.  0407 

0. 2276 

0.  8532 

0. 7370 

0.  2938 

0.  1041 

30 

0  0020 

0  0003 

0.  0488 

0.  0309 

0.  0618 

0.  0018 

0.  0878 

0. 0460 

0. 2661 

0.  8210 

0.  6949 

0.  3302 

0,  1070 

31 

0.  0019 

0.  0005 

0.  0524 

0.  0259 

0. 0632 

0.  0017 

0.  1024 

0. 0470 

0. 3178 

0.  7817 

0.  6337 

0.  3615 

0.  1099 

32 

0.  0017 

0.  0003 

0. 0534 

0.  0215 

0.  0646 

0.  0015 

0.  1169 

0.  0457 

0. 3803 

0.  7350 

0.  6151 

0. 3867 

0.  1126 

33 

0.  0016 

0.  0003 

0.  0580 

0.  0177 

0.  0660 

0.  0013 

0.  1311 

0.  0433 

0.  4319 

0.  6820 

0. 3804 

0. 4036 

0. 1133 

34 

0. 0013 

0.  0003 

0.  0603 

0.  0144 

0.  0673 

0.  0011 

0.  1447 

0.  0404 

0.  5284 

0.  6247 

0. 3309 

0.4177 

0.  1179 

35 

0.  0013 

0.  0005 

0.  0622 

0.  0113 

0.  0686 

0.  0009 

0.  1376 

0.  0374 

0.  6039 

0.  3662 

0.  5277 

0.  4230 

0.  1204 

36 

0.  0011 

0. 0004 

0.  0638 

0. 0091 

0.  0699 

0.  0007 

0.  1696 

0.  0347 

0.  6808 

0. 3094 

0.  3116 

0.  4214 

0. 1228 

37 

0. 0007 

0. 0004 

0.  0632 

0.  0072 

0.  07X2 

0.  0005 

0.  1806 

0.  0324 

0.  7302 

0.  4366 

0.  3031 

0.  4128 

0.  1251 

38 

0  0002 

0.  0004 

0.  0664 

0.  0056 

0.  0726 

0.  0003 

0  1908 

0.  0303 

0.  8124 

0.  4093 

0.  3026 

0.  3974 

0.  1274 

39 

0.  0000 

0.  0003 

0. 0674 

0.  0043 

0. 0741 

0.  0001 

0.  1999 

0.  0292 

0.  8668 

0.  3677 

0.  3097 

0.  3734 

0.  1293 

40 

0.  0000 

0.  0004 

0.  0684 

0.  0032 

0.  0739 

0.  OOOO 

0.  2079 

0.  0283 

0.  9135 

0.  3319 

0.  3239 

0.  3476 

0.  1313 

41 

0.  0001 

0.  0696 

0.  OOOO 

0.  0024 

0.  0780 

0.  OOOO 

0.2149 

0.  0281 

0.  9532 

0.  3012 

0.  3440 

0.  3130 

0.  1334 

42 

0.  0001 

0.  0702 

0.  OOOO 

0.  0019 

0.  0806 

0.  0001 

0.  2206 

0.  0283 

0.  9867 

0.  2731 

0.  5682 

0.  2792 

0.  1352 

43 

0  0002 

0.  0709 

0.  OOOO 

0.  0014 

0.  0839 

0.  0005 

0.  2249 

0.  0291 

1.  0146 

0.  2328 

0.  5947 

0.  2422 

0.  1368 

44 

0.  0002 

0.  0713 

0.  0004 

0.  0006 

0.  0876 

0.  0021 

0.  2273 

0,  0303 

1.  0376 

0.  2338 

0.  6210 

0.  2060 

0.  1383 

43 

0.  0002 

0.  0720 

0.  0004 

0.  0004 

0.  0236 

0.  0741 

0.  2270 

0.  0321 

1.  0362 

0.  2173 

0.  6436 

0.  1723 

0.  1398 

46 

0.  0003 

0.  0725 

0.  0003 

0.  0003 

0.  0003 

0.  1103 

0.  2218 

0.  0343 

1.  0707 

0.  2035 

0.  6670 

0.  1423 

0.  1410 

47 

0.  0003 

0.  0730 

0.  0002 

0.  0003 

0.  OOOO 

0.  1356 

0.  2052 

0.  0370 

1.  0814 

0.  1914 

0.  6847 

0.  1166 

0.  1422 

48 

0.  0003 

0.  0735 

0.  0001 

0.  0003 

0.  0004 

0.  2047 

0.  1457 

0.  0400 

1.  0877 

0.  1809 

0.  6987 

0.  0950 

0.  1432 

49 

0.  0004 

0.  0740 

0.  OOOO 

0.  0002 

0.  0008 

0.  3619 

0.  0005 

0.  0434 

1.  0888 

0.  1717 

0.  7092 

0.  0773 

0.  1441 

30 

0.  0004 

0.  0745 

0.  OOOO 

0.  0002 

0.  0014 

0.  3271 

0.  0533 

0.  0464 

1.  0823 

0.  1636 

0.7167 

0.  0629 

0.  1449 

51 

0.  0005 

0.  0749 

0.  OOOO 

0.  0002 

0.  0021 

0.  3076 

0.  1339 

0.  0196 

1.  0611 

0.  1564 

0.  7217 

0.  0513 

0.  1436 

52 

0.  0005 

0.  0753 

0.  oooo 

0.  0002 

0.  0029 

0.  2975 

0.  0671 

0.  1653 

1.0038 

0.  1501 

0.  7248 

0.  0420 

0.  1461 

53 

0  0006 

0  0758 

0.  OOOO 

0.  0001 

0.  0038 

0.  2909 

0.  0703 

0.  3670 

0.  8157 

0.  1445 

0.  7262 

0.  0345 

0.  1465 

54 

0.  0007 

0.  0762 

0.  OOOO 

0.  0007 

0.  0042 

0.  2856 

0.  0768 

0.  9017 

0.  2885 

0.  1395 

0.  7264 

0.  0204 

0.  1468 

55 

0.  0008 

0.  0766 

0.  OOOO 

0. 0039 

0.  OOOO 

0.  2803 

0.  0847 

1.  1563 

0.  0389 

0.  1349 

0.  7256 

0.  0235 

0.  1470 

36 

0.  0009 

0.  0770 

0.  0001 

0.  0071 

0.  0133 

0.  2632 

0.  0922 

1.  1933 

0.  0031 

0.  1309 

0.  7241 

0.  0193 

0.  1471 

37 

0.  0011 

0.  0774 

0.  0001 

0.  0083 

0.  2664 

0.  0027 

0.  1033 

1.  2007 

0.  0001 

0.  1272 

0.  7220 

0.0162 

0.  1470 

38 

0.  0013 

0.  0778 

0.  0001 

0.  0097 

0.  2399 

0.  1124 

0.  0032 

1.  2004 

0.  0023 

0.  1238 

0.  7194 

0.0133 

0.  1469 

59 

0.  0016 

0.  0781 

0.  0002 

0.  0111 

0. 2508 

0.  1265 

1.0348 

0. 1653 

0.  0052 

0.  1208 

0.  7164 

0.  0113 

0.  1466 

60 

0.  0020 

0.  0783 

0. 0002 

0.0126 

0.  2401 

0.  1414 

1.  1964 

0.  0007 

0.  0078 

0.  1180 

0.  7132 

0.  0093 

0.  1462 

61 

0.  0025 

0.  0784 

0.  0002 

0.0142 

0.  2275 

0.  1577 

1.  1941 

0.  0002 

0.  0100 

0.  1154 

0.  7097 

0.  0079 

0.  1457 

62 

0.  0033 

0, 0782 

0.  0002 

0.  0159 

0.  2130 

0.  1758 

1.  1913 

0.  0001 

0.  0118 

0.  1131 

0.  7060 

0.  0067 

0.  1431 

63 

0.  0044 

0.  0777 

0.  0003 

0.  0176 

0. 1964 

0.  1959 

1.  1884 

0. 0002 

0.0132 

0.  1109 

0.  7021 

0.  0036 

0.  1443 

64 

0.  0061 

0.  0764 

0.  0003 

0.  0193 

0. 1779 

0.  2179 

1.  1854 

0.  0004 

0.  0143 

0.  1090 

0.  6981 

0.  0047 

0.  1437 

65 

0. 0090 

0.  0738 

0. 0004 

0.  021 1 

0.  1376 

0.  2414 

1.  1823 

0. 0007 

0.  0149 

0.  1071 

0.  6939 

0. 0039 

0.  1428 

66 

0. 0141 

0. 0682 

0.  0004 

0.  0230 

0. 1362 

0. 2660 

1. 1791 

0.  0014 

0.0151 

0.  1054 

0.  6897 

0. 0033 

0.  1419 

67 

0. 0184 

0. 0572 

0.  0003 

0.  0248 

0. 1143 

0.  2908 

1.  1738 

0.  0030 

0.0142 

0.  1039 

0.  6854 

0. 0028 

0.  1408 

68 

0.  0085 

0.  0400 

0.  0006 

0.  0267 

0.  0931 

0.  3130 

1.  1724 

0.  0060 

0.  0118 

0. 1024 

0.  6809 

0. 0023 

0.  1397 

69 

0.  0026 

0. 0240 

0.  0006 

0. 0287 

0.  0733 

0.  3373 

1.  1689 

0.  0096 

0.  0086 

0.  1010 

0.  6764 

0.  0019 

0.  1383 

70 

0, 0009 

0.  0140 

0.  0008 

0.  0306 

0. 0539 

0.  3376 

1.  1633 

0.0127 

0.  0060 

0. 0997 

0.  6719 

0.  0016 

0.  1372 

71 

0. 0003 

0.  0082 

0.  0013 

0. 0326 

0.  0411 

0.  3749 

1.  1617 

0.  0147 

0.  0043 

0.  0986 

0.  6672 

0.  0014 

0.  1339 

72 

0. 0001 

0.  0041 

0. 0021 

0.  0345 

0.  0291 

0.  3893 

1.  1580 

0.  0161 

0.  0032 

0. 0974 

0.  6623 

0.  0011 

0. 1344 

73 

0.  0012 

0. 0004 

0. 0028 

0.  0365 

0.  0198 

0.  4009 

1. 1542 

0.  0170 

0.  0026 

0.  0964 

0.  6576 

0. 0009 

0.  1329 

74 

0.  0005 

0.  0000 

0.  0028 

0. 0384 

0.  0128 

0.  4101 

1.  1504 

0.  0176 

0. 0021 

0. 0954 

0.  6528 

0. 0008 

0.  1313 

73 

0. 0001 

0.  0000 

0. 0023 

0.  0404 

0.  0078 

0.  4172 

1.  1463 

0.  0181 

0.  0018 

0. 0943 

0.  6478 

0.  0006 

0.  1297 

76 

0. 0000 

0. 0000 

0.  0019 

0.  0423 

0. 0043 

0.  4226 

1.  1423 

0.  0183 

0.  0013 

0. 0936 

0.  6428 

0.  0005 

0.  1200 

77 

0. 0000 

0.  0000 

0.  0013 

0.  0442 

0.  0021 

0.  4268 

1.  1386 

0.0188 

0.  0014 

0, 0928 

0. 6376 

0.  0004 

0.  1262 

70 

0. 0000 

0.  oooo 

0.  0013 

0. 0461 

0. 0007 

0. 4299 

1.  1343 

0.0190 

0.  0012 

0. 0920 

0. 6324 

0. 0003 

0. 1244 

79 

0. 0000 

0.  0000 

0. 0011 

0. 0480 

0. 0001 

0.  4322 

1.  1303 

0.  0192 

0. 0011 

0.  0913 

0. 6272 

0. 0003 

0.  1223 

80 

0. 0000 

0.  0000 

0.  0009 

0. 0499 

0.  OOOO 

0.  4340 

1.  1264 

0.  0193 

0.  0010 

0.  0906 

0.  6218 

0.  0002 

0.  1203 

81 

0. 0000 

0.  0000 

0. 0008 

0.  0317 

0.  0003 

0.  4352 

1. 1222 

0.  0194 

0.  0009 

0.  0900 

0.  6164 

0. 0002 

0.  1183 

82 

0. 0000 

0.  0000 

0.  0007 

0.  0535 

0.  0009 

0.  4361 

1.  1181 

0.0195 

0. 0009 

0. 0893 

0.6108 

0. 0001 

0. 1164 

83 

0. 0000 

0.  0000 

0.  0006 

0.  0533 

0.  0016 

0.  4368 

1.  1139 

0.  0196 

0.  0008 

0, 0887 

0.  6032 

0. 0001 

0. 1143 

84 

0. 0000 

0.  0000 

0.  0005 

0.  0571 

0.  0023 

0. 4372 

1.  1097 

0.  0196 

0. 0008 

0. 0882 

0.  3993 

0. 0001 

0.  1121 

83 

0. 0000 

0. 0000 

0.  0004 

0.  0388 

0.  0033 

0.  4375 

1.  1033 

0.  0197 

0.  0007 

0, 0876 

0.  3937 

0. oooo 

0.  1099 

86 

0. 0000 

0.  0000 

0. 0004 

0.  0605 

0.  0043 

0.  4377 

1.  1013 

0.  0197 

0.  0007 

0. 0871 

0. 3878 

0. oooo 

0. 1076 

87 

0.  0000 

0.  0000 

0.  0003 

0. 0622 

0.  0056 

0.  4378 

1.  0970 

0.  0197 

0. 0006 

0.  0866 

0.  3818 

0. oooo 

0.  1033 

88 

0. 0000 

0.  0000 

0.  0003 

0. 0638 

0. 0067 

0. 4378 

1.0927 

0.  0197 

0. 0006 

0. 0861 

0.  3737 

0.  oooo 

0.  1030 

89 

0.  0000 

0.  0000 

0.  0003 

0. 0634 

0.  0077 

0. 4378 

1. 0884 

0.  0197 

0.  0006 

0, 0836 

0.  3693 

0. oooo 

0.  1006 

90 

0. 0000 

0.  0000 

0. 0002 

0. 0669 

0.  0088 

0.  4377 

1.0841 

0.  0196 

0.  0005 

0. 0852 

0. 3632 

0. oooo 

0.  0981 

91 

0. 0000 

0,  0000 

0.  0002 

0.  0683 

0, 0098 

0. 4377 

1.0798 

0.  0196 

0.  0005 

0. 0847 

0. 5368 

0. oooo 

0.  0957 

92 

0. 0000 

0.  OGOO 

0.  0002 

0. 0700 

0,0108 

0. 4376 

1.  0735 

0.  0196 

0.  0005 

0.  0843 

0. 3303 

0. oooo 

0.  0932 
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e  4-  F-Likc  Ions 


TABLE  IV*  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Zcir  Rydbergs,  22  <  2  <  92 
See  page  31  for  Explanation  of  Tables 


A1  -  B1  A1  -  Cl 


z 

A  E 

E'=.  008 
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7.  10-4 


E  '=.  75 

3.  54-3 
1.  25-3 

4.  16-4 
1.  70-4 
1.  00-3 
1.  43-3 
1.  87-3 
1.82-3 
1.  13-2 
9.  59-3 
8.  24-3 
7.  15-3 
6.  27-3 

5.  54-3 
4.  95-3 
4.  46-3 
3.  96-3 
3.  58-3 


E'»,  75 
1.  22-2 

1.  92-2 

2.  14-2 
2.  11-2 

2.  13-5 

3.  50-5 

8.  39-5 
2.  35-5 
1.  67-5 

1.  23-5 

9.  72-6 
8.  40-6 

8.  47-6 

2.  96-3 
1.  78-3 
1.  35-3 
1.07-3 

9.  01-4 
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c  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  22  Z  ^  92 
See  page  31  for  Explanation  of  Tables 


A1  -  D6  A1  -  D7 


z 

ae 

E'«*.  008 

E'«.  04 

E'*=.  10 

E  21 

E'«.  41 

E'=.  75 

A  E 

E'«*.  008 

E  04 

E'».  10 

E#*.  21 

E'=.  41 

E'“.  75 

22 

556.  9 

5.  21-3 

4.  77-3 

4.  37-3 

4.  31-3 

4.  81-3 

5.  83-3 

567.  3 

4.  26-2 

4.  79-2 

5.  73-2 

7.  25-2 

9.  48-2 

1.  23-1 

26 

834  8 

2.  01-3 

1.  73-3 

1.  43-3 

1.23-3 

1.  22-3 

1.39-3 

868.  8 

3.  09-2 

3.  48-2 

4.  15-2 

5.  23-2 

6.  81-2 

8.  81-2 

30 

1218. 5 

1.  10-3 

9.  04-4 

6.  82-4 

4.  99-4 

4.  11-4 

4.  18-4 

1235.  5 

2.  26-2 

2.  54-2 

3.  04-2 

3.  81-2 

4.  96-2 

6.  37-2 

34 

1649. 9 

7.  52-4 

6.  06-4 

4.  36-4 

2.  89-4 

2.  04-4 

1.  82-4 

1669.  6 

1.69-2 

1. 91-2 

2.  28-2 

2.  86-2 

3.  71-2 

4.  76-2 

38 

2131. 3 

5.  63-4 

4.  49-4 

3.  15-4 

1.  97-4 

1.  24-4 

9.  76-5 

2173.  8 

1.  31-2 

1.  48-2 

1.76-2 

2.  22-2 

2.  88-2 

3.  70-2 

42 

2725.  7 

4.  40-4 

3.  49-4 

2.  42-4 

1.  46-4 

8.  42-5 

5.  93-5 

2750.  9 

1.  05-2 

1.  18-2 

1.  41-2 

1.  78-2 

2.  31-2 

2.  98-2 

46 

3377. 0 

3.  53-4 

2.  80-4 

1.  94-4 

1.  17-4 

6.  66-5 

4.  62-5 

3404.  4 

8.  54-3 

9.  63-3 

1.  15-2 

1.  45-2 

1.  89-2 

2.  45-2 

50 

4136. 9 

5.  63-3 

6.  34-3 

7.  57-3 

9.  56-3 

1.  25-2 

1.  63-2 

4145.  6 

1.  59-3 

1. 79-3 

2.  14-3 

2.  71-3 

3.  52-3 

4.  61-3 

54 

4956. 7 

5.  92-3 

6.  67-3 

7.  98-3 

1.  01-2 

1  32-2 

1.  74-2 

4996.  9 

8.  71-4 

8. 79-4 

9.  25-4 

1.  05-3 

1.29-3 

1.66-3 

58 

5866. 1 

5.  06-3 

5.  72-3 

6.  85-3 

8.  68-3 

1.  14-2 

1.  51-2 

5918.  0 

6.  64-4 

6. 47-4 

6.  50-4 

7.  06-4 

8.  44-4 

1.  08-3 

62 

6872. 0 

4.  36-3 

4.  92-3 

5.  91-3 

7.  51-3 

9.  90-3 

1.  32-2 

6932.  3 

5.  15-4 

5.  03-4 

5.  09-4 

5.  64-4 

6.  96-4 

9.  19-4 

66 

7980. 6 

3.  77-3 

4.  28-3 

5.  15-3 

6.  57-3 

8.  71-3 

1.  17-2 

8024.  9 

9.  26-5 

1.  01-4 

1.  23-4 

1.  69-4 

2.  55-4 

3. 87-4 

70 

9108. 6 

2.  58-3 

2.  96-3 

3.  63-3 

4.  74-3 

6.  44-3 

8.  82-3 

9221.2 

7.  37-4 

7.  92-4 

8.  87-4 

1.  04-3 

1.  28-3 

1.  61-3 

74 

10512. 7 

1.  15-4 

9.  21-5 

6.  42-5 

3.  80-5 

2.  00-5 

1.  16-5 

10559.  0 

2.  10-3 

2.  35-3 

2.  78-3 

3.  49-3 

4.  57-3 

6.  07-3 

78 

11994. 0 

1.  00-4 

8.  06-5 

5.  63-5 

3.  33-5 

1.  72-5 

9.  43-6 

12039. 9 

2.  02-3 

2.  27-3 

2.71-3 

3.  42-3 

4.  53-3 

6.  05-2 

82 

13625.  2 

0.  85-5 

7. 16-5 

5.  05-5 

3. 05-5 

1.  65-5 

1.  00-5 

13671. 4 

1.  79-3 

2.  01-3 

2.  40-3 

3.  05-3 

4.  06-3 

5.  46-3 

87 

15901. 6 

7.  60-5 

6. 20-5 

4.  45-5 

2. 78-5 

1.  62-5 

1.  12-5 

15948. 0 

1.  50-3 

1.  68-3 

2.01-3 

2.  57-3 

3.  44-3 

4.  67-3 

92 

18481. 0 

6.  36-5 

5.  41-5 

3.  96-5 

2.  57-5 

1.  62-5 

1.  27-5 

18527. 2 

1.23-3 

1.  39-3 

1.  66-3 

2.  13-3 

2.  87-3 

3.  97-3 

Z 

ae 

E'=.  008 

E'b.  04 

A1  -  D8 

E'*.  10  E 21 

E  41 

E'«.  75 

A  E 

E'=.  008 

E'-.  04 

A1  -  D9 

E'*=.  10 

E'=.2l 

E'».  41 

E'-.  75 

22 

572.  8 

1. 88-2 

2.  07-2 

2.  43-2 

3. 04-2 

3.  95-2 

5.  12-2 

613.  6 

4.  20-4 

3. 74-4 

3. 27-4 

3. 06-4 

3.  28-4 

4.  08-4 

26 

877.  2 

1.  22-2 

1.  34-2 

1.  55-2 

1.  92-2 

2.  48-2 

3.  19-2 

927.  0 

4.  57-4 

4. 41-4 

4. 50-4 

5.  16-4 

6.  75-4 

9.  29-4 

30 

1247.  1 

7.  98-3 

8.  69-3 

1.  00-2 

1. 22-2 

1.  57-2 

2.  00-2 

1306.  3 

4.  55-4 

4. 71-4 

5.  24-4 

6. 57-4 

9.  10-4 

1.27-3 

34 

1684.  7 

5.  32-3 

5.  73-3 

6.  52-3 

7.  90-3 

1.  00-2 

1.  28-2 

1753.  5 

3.  58-4 

3. 60-4 

3. 85-4 

4. 61-4 

6.  16-4 

8.  45-4 

38 

2192. 7 

3.  61-3 

3.  84-3 

4.  31-3 

5.  16-3 

6.  52-3 

8.  29-3 

2269.  9 

2.  13-4 

1. 89-4 

1.61-4 

1. 42-4 

1.  44-4 

1.71-4 

42 

2774. 3 

2.  47-3 

2.  59-3 

2.  86-3 

3. 38-3 

4.  24-3 

5.  40-3 

2855.  7 

3.  56-4 

4. 14-4 

5.31-4 

7. 50-4 

1.  11-3 

1.  60-3 

46 

3433. 3 

1 . 70-3 

1.  75-3 

1.89-3 

2.  19-3 

2.  72-3 

3.  47-3 

3513. 7 

3.  53-4 

4. 22-4 

5. 57-4 

8. 03-4 

1.  20-3 

1.75-3 

50 

4174. 6 

1.  11-3 

1.  11-3 

1.  16-3 

1.  31-3 

1.  60-3 

2.  05-3 

4247.  5 

3. 07-4 

3.  67-4 

4.  86-4 

7. 03-4 

1.05-3 

1.  55-3 

54 

5021. 4 

7.  23-5 

6.  43-5 

5.  56-5 

5.  01-5 

5.  11-5 

5.  97-5 

5060.  8 

2.  53-4 

3. 02-4 

3.  98-4 

5.  74-4 

8.  62-4 

1.28-3 

58 

5957.  5 

1.94-4 

2. 28-4 

2.  99-4 

4.  31-4 

6.  49-4 

9.  69-4 

6003.  0 

5. 47-6 

4. 84-6 

4. 21-6 

3. 96-6 

4.  43-6 

5.  80-6 

62 

6948.  1 

1.  11-4 

1.  19-4 

1.41-4 

1.  91-4 

2.  86-4 

4.  32-4 

7072.  0 

2. 93-4 

3. 74-4 

5.  28-4 

8.  02-4 

1.  25-3 

1.  89-3 

66 

8063. 1 

3.  53-4 

3. 20-4 

2.  86-4 

2. 69-4 

2.  86-4 

3.  44-4 

8204.  8 

2.  39-4 

3. 05-4 

4. 33-4 

6. 62-4 

1.  04-3 

1.  58-3 

70 

9305.  1 

2. 82-4 

2. 52-4 

2.  19-4 

1.  99-4 

2.  05-4 

2.  43-4 

9452.  9 

1. 93-4 

2. 47-4 

3. 51-4 

5. 40-4 

8.  51“4 

1.  30-3 

74 

10674. 2 

2. 26-4 

1.  98-4 

1.66-4 

1. 42-4 

1.  39-4 

1. 60-4 

10826.  9 

1.  54-4 

1.  97-4 

2.  82-4 

4. 37-4 

6.  95-4 

1.  07-3 

78 

12182. 9 

1.  84-4 

1.  58-4 

1.28-4 

1.04-4 

9.  51-5 

1.  05-4 

12339.  5 

1.  23-4 

1.  57-4 

2.  24-4 

3. 50-4 

5.  63-4 

8.  70-4 

82 

13846. 2 

1.  52-4 

1.29-4 

1.02-4 

7.  81-5 

6.  64-5 

6.  97-5 

14005.  6 

9.  69-5 

1.  23-4 

1.77-4 

2. 78-4 

4.  52-4 

7.  03-4 

87 

16170.0 

1.21-4 

1.02-4 

7.  84-5 

5.  67-5 

4.40-5 

4.  27-5 

16331.9 

7.  18-5 

9.  04-5 

1.29-4 

2.  05-4 

3.  38-4 

5.  34-4 

92 

18806. 4 

9.  80-5 

8. 19-5 

6.  18-5 

4. 27-5 

3.  03-5 

2.71-5 

18970.  7 

5.  33-5 

6. 58-5 

9.  29-5 

1.  48-4 

2.  47-4 

4.  05-4 

Z 

AE 

E  008 

E'».  04 

A1  -  DIO 

E'«.  10  E  '**.  21 

E 41 

E  '**.  75 

A  E 

m 

a 

o 

o 

CO 

E'=.  04 

A1  -  Dll 

E'«.  10 

E  21 

E'«.  41 

E'».  73 

22 

616.  3 

2.  81-4 

2.  83-4 

3.  13-4 

3.  96-4 

5.  55-4 

7.  95-4 

617.  0 

1.  33-3 

1. 78-3 

2. 66-3 

4. 26-3 

6.  83-3 

1.03-2 

26 

930.  9 

I.  51-3 

2.  04-3 

3.  05-3 

4.  80-3 

7.  59-3 

1.  13-2 

932.  2 

1.  31-4 

1. 15-4 

9.  87-3 

8.  64-5 

8.  38-5 

1.  01-4 

30 

1310. 4 

1.  41-3 

1.  89-3 

2.  79-3 

4.  34-3 

6.  79-3 

9.  96-3 

1317.  0 

1.  34-4 

1.  31-4 

1.35-4 

1.  53-4 

1.99-4 

2.  70-4 

34 

1756. 9 

1.  30-3 

1.  73-3 

2.  33-3 

3.  91-3 

6.  07-3 

8.  83-3 

1772.  6 

1.  73-4 

1.  73-4 

1. 82-4 

2. 13-4 

2.  80-4 

3.  82-4 

38 

2273. 1 

1.  21-3 

1.  60-3 

2.  33-3 

3.  37-3 

5.  51-3 

8.  01-3 

2299.  9 

2.  04-4 

2.01-4 

2. 07-4 

2. 37-4 

3.  05-4 

4.  14-4 

42 

2863. 7 

8.  32-4 

1.  10-3 

1.  36-3 

2.  37-3 

3.  62-3 

3.  28-3 

2899.  8 

1.  93-4 

1.86-4 

1. 85-4 

2. 02-4 

2.  32-4 

3.  37-4 

46 

3532.  0 

6.  62-4 

8.  46-4 

1.  19-3 

1.  80-3 

2.  74-3 

4.  02-3 

3576.  0 

1.  67-4 

I. 58-4 

1. 52-4 

1. 59-4 

1.  91-4 

2.  53-4 

50 

4281. 8 

3.  38-4 

6.  86-4 

9.  63-4 

1.  45-3 

2.  22-3 

3.  29-3 

4332. 9 

1.  41-4 

1.32-4 

1.23-4 

1.  24-4 

1.45-4 

1,90-4 

54 

5117.  8 

4.  41-4 

5.  62-4 

7.  92-4 

1.  19-3 

1.  03-3 

2.  74-3 

5175.7 

1.  19-4 

1.  10-4 

1.  01-4 

9.  85-5 

1.  11-4 

1.  45-4 

5B 

6045.  7 

3.  62-4 

4.  61-4 

6. 50-4 

9.  85-4 

1.  52-3 

2.  29-3 

6110.  3 

1.  01-4 

9.  24-5 

8.  33-3 

7. 91-3 

8.  71-5 

1.  12-4 

62 

7107. 5 

3.  37-6 

3.  95-6 

5.  20-6 

7.  59-6 

1.  16-5 

1.76-3 

7143.  6 

8.  62-5 

7.  03-3 

6.  94-3 

6.  42-3 

6.  87-3 

8.  72-5 

66 

8282.  7 

7.  46-3 

6.  74-3 

3.  91-3 

3.  37-5 

5.  63-3 

7.  10-3 

8346. 7 

3.  93-7 

3.  48-7 

3.  07-7 

5.  03-7 

3.  86-7 

7.  93-7 

70 

9537.  6 

6.  48-3 

5.  82-5 

5.  03-3 

4.  43-5 

4.  33-3 

5.  38-5 

9734. 5 

2.  23-7 

2. 09-7 

2. 02-7 

2. 19-7 

2.  77-7 

3.  97-7 

74 

10918.  6 

3.  67-3 

3.  07-3 

4. 33-3 

3.  73-3 

3.  69-5 

4.  44-3 

1 1288.  3 

1.  09-7 

1. 02-7 

9.91-8 

1. 07-7 

1.36-7 

1.  97-7 

78 

12438.  3 

3.  00-5 

4.  45-3 

3.  75-3 

3.  16-3 

3.  02-5 

3.  54-5 

13028. 5 

5.  82-8 

5.  53-8 

3.31-8 

3.71-8 

7.  29-8 

1.  06-7 

82 

14111. 8 

4.  44-3 

3.  93-3 

3.  28-5 

2.  70-3 

2.  48-3 

2.  82-5 

14979.  1 

3.  24-8 

3. 13-8 

3. 08-8 

3.  23-8 

4.  13-8 

6.  12-8 

87 

16447.  7 

3.  88-5 

3.  41-5 

2.81-5 

2.  24-3 

1.  96-3 

2.  14-5 

17758.0 

1. 74-8 

1.64-8 

1.  37-8 

1.66-8 

2.  16-8 

3.  24-8 

92 

19096. 6 

3.  42-5 

3.  00-3 

2.  45-3 

1.  89-5 

1.  56-5 

1.  63-5 

20981. 9 

9.  69-9 

8. 89-9 

8.  30-9 

8.  82-9 

1.  16-8 

1.  79-8 

Z 

ae 

E'».  008 

E'e.  04 

A1  -  D12 

E'«.  10  E'«.  21 

E'«.  41 

£'«.  73 

A  E 

E'-.  008 

E'-.  04 

A1  -  D13 

E'*.  10  E'-.  21 

E'».  41 

E'».  75 

22 

623.4 

1.  05-3 

1.  44-3 

2.21-3 

3.  61-3 

5.  85-3 

8.  88-3 

646.  9 

4.  44-4 

4.  31-4 

4. 40-4 

5.  10-4 

6.  86-4 

9.  84-4 

26 

940.  5 

5.  60-4 

7.  38-4 

1.08-3 

1.  69-3 

2.  68-3 

4.  01-3 

967.  8 

2.  72-4 

2.  64-4 

2. 68-4 

3.  06-4 

4.  06-4 

5.  75-4 

30 

1326.  3 

2.  83-4 

3.  49-4 

4.  02-4 

7.  20-4 

I.  11-3 

1.  63-3 

1337.  2 

1.  49-4 

1. 42-4 

1.  39-4 

1.  51-4 

1.  92-4 

2.  62-4 

34 

1784.  5 

1.  34-4 

1.  53-4 

2.  00-4 

2.  83-4 

4.  27-4 

6.  17-4 

1819.  7 

6.  62-5 

6.  07-3 

5.  31-3 

3.  33-3 

6.  10-3 

7.  90-5 

38 

2319  3 

4  56-5 

5.  11-5 

6.  35-5 

8.  81-3 

1.  30-4 

1.  07-4 

2360.  8 

2.  65-5 

2.  29-5 

1.  80-5 

1.32-5 

9.  79-6 

0.  78-6 

42 

2937.  0 

1.  40-3 

1  55-3 

1.89-5 

2.  39-3 

3.  82-3 

3.  54-5 

2983.  7 

2.  25-5 

2.  07-5 

1.82-5 

1.61-3 

1.  30-3 

1.  57-3 

46 

3643.  3 

4.  98-6 

5.  43-6 

6.  54-6 

8.  94-6 

1.32-5 

1.94-3 

3693.  6 

1.  38-5 

1.  30-3 

1.43-5 

1.  42-5 

1.  51-3 

1.77-3 

50 

4444.  9 

2.  09-6 

2.  24-6 

2. 66-6 

3.  61-6 

3.  36-6 

7.  ’5-6 

4490.  3 

9.  53-6 

9. 30-6 

9.  20-6 

9.  60-6 

1.08-5 

1.32-5 

34 

3349.  9 

9.  89-7 

1  04-6 

1.  22-6 

1.  64-6 

2.44-6 

3. 66-6 

3406. 9 

3.  62-6 

3.  37-6 

3.  66-6 

6.  12-6 

7.  10-6 

9.  01-6 

58 

6367.  6 

3.  11-7 

3.  31-7 

6.  11-7 

8.  10-7 

1.22-6 

1.83-6 

6428. 3 

3.  33-6 

3.  34-6 

3.  46-6 

3.  83-6 

4.  53-6 

3.  91-6 

62 

7308.  9 
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TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Zcfr  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 
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TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z\ ir  Rydbergs,  22  =£  Z  ^  92 
See  page  31  for  Explanation  of  Tables 
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E'«.  73 

22 

611.  9 

1.  53-3 

1  38-3 

1.  76-3 

2.  24-3 

3.  16-3 

4.  33-3 

613.0 

2.  67-3 

3. 59-3 

3.  37-3 

8. 39-3 

1.  30*2 

2.  07-2 

26 

923.6 

1.63-3 

1.  86-3 

2.  35-3 

3.  29-3 

4.91-3 

7.  16-3 

928.  6 

2.  17-3 

2.  83-3 

4. 16-3 

6.  43-3 

1.  01-2 

1.  49-2 

30 

1300.  9 

1.  57-3 

1.86-3 

2. 44-3 

3.  50-3 

5.  25-3 

7.  39-3 

1308.  5 

1.72-3 

2.  20-3 

3. 12-3 

4.  71-3 

7.  24-3 

1.06-2 

34 

1746. 0 

1.36-3 

1.  62-3 

2. 14-3 

3.  08-3 

4.  60-3 

6.  60-3 

1735.  9 

1.  44-3 

1.81-3 

2.  50-3 

3.  72-3 

5.  64-3 

8.  14-3 

38 

2261. 5 

1.  08-3 

1  27-3 

1.  65-3 

2.  36-3 

3,  50-3 

5.01-3 

2272.  0 

1.28-3 

1.  59-3 

2.  18-3 

3. 22-3 

4.  86-3 

7.  00-3 

42 

2858.  1 

1,25-3 

1.  57-3 

2.  18-3 

3.  23-3 

4.  93-3 

7.  15-3 

2871.  5 

7.  03-5 

0. 03-3 

8. 92-5 

1.  13-4 

1.  57-4 

2.  21-4 

46 

3520.  5 

1  32-3 

1  70-3 

2. 40-3 

3.61-3 

5.  50-3 

8.  06-3 

3360.  3 

5,  26-4 

6. 01-4 

7.  58-4 

1.06-3 

1.  58-3 

2.  31-3 

50 

4266,  7 

9,  91-4 

1.  25-3 

1.  75-3 

2.  62-3 

3.  99-3 

3.  90-3 

4315.  1 

4.  55-4 

3.  19-4 

6.  53-4 

9.  16-4 

1.  36-3 

2.  00-3 

54 

5100.3 

7.  58-4 

9.  49-4 

1.31-3 

1.  96-3 

2.  99-3 

4. 45-3 

3155.8 

3. 89-4 

4.  43-4 

3.  57-4 

7.  79-4 

1.  16-3 

1.  72-3 

58 

6026.  1 

3.  99-4 

7.  47-4 

1.03-3 

1.  34-3 

2.  33-3 

3. 53-3 

6088.  2 

3.  31-4 

3. 73-4 

4.  70-4 

6. 37-4 

9.  79-4 

1.  46-3 

62 

7050.  4 

4.  80-4 

3.  96-4 

8.  21-4 

1.23-3 

1.88-3 

2.  04-3 

7119.2 

2.01-4 

3. 17-4 

3.  93-4 

5.  31-4 

8,  23-4 

1.  23-3 

66 

8181.0 

3.  06-4 

4. 78-4 

6.  57-4 

9.  84-4 

1.  32-3 

2.  31-3 

0236.  4 

2. 37-4 

2. 66-4 

3.  30-4 

4.  60-4 

6,  88-4 

1.  04-3 

70 

9426, 9 

3.  11-4 

3. 83-4 

3.  27-4 

7.91-4 

1.23-3 

1.  88-3 

9309.  1 

2. 00-4 

2. 23-4 

2.  74-4 

3.81-4 

5.  71-4 

8.  63-4 

74 

10798.  7 

2.  30-4 

3. 07-4 

4.  20-4 

6.  34-4 

9.  93-4 

1.  52-3 

10887.  8 

1.68-4 

1.86-4 

2.  27-4 

3.  13-4 

4.  71-4 

7.  13-4 

78 

12309.  0 

2.  01-4 

2.  44-4 

3. 34-4 

3.  06-4 

8. 00-4 

1.23-3 

12405.2 

1.  41-4 

1. 33-4 

1.  86-4 

2.  36-4 

3,  86-4 

5.  84-4 

82 

13972.  7 

1.61-4 

1.  94-4 

2. 64-4 

4.  00-4 

6.  39-4 

9.  87-4 

14076. 4 

1.  19-4 

1.29-4 

l.  53-4 

2.  08-4 

3.  13-4 

4.  73-4 

87 

16295.9 

1.  22-4 

1,  43-4 

1.93-4 

2.  95-4 

4.  76-4 

7.  46-4 

16409.  3 

9.  71-5 

1.02-4 

1.  18-4 

1.  38-4 

2.  38-4 

3.  64-4 

92 

18931.4 

9.  42-3 

1.09-4 

X.  42-4 

2.  14-4 

3. 47-4 

5.  62-4 

19055.  I 

0. 00-5 

8.21-3 

9.  13-5 

1.  19-4 

1.  77-4 

2.  78-4 

52 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  Z  <  92 
Sec  page  31  for  Explanation  of  Tables 


A1  -  El 5 


A1  -  E16 


z 

aE 

E'».  008 

E'«=.  04 

E'=  10 

E'«,  21 

E  41 

E'«.  75 

ae 

E'“.  008 

E'«.  04 

E'».  10 

£'*.21 

E'o.  41 

E'o.  75 

22 

616.  3 

1.01-3 

1. 13-3 

1.  43-3 

2.  06-3 

3.  15-3 

4.  71-3 

618.  8 

1.  91-4 

1.  85-4 

1,  81-4 

1.  87-4 

2.  12-4 

2.  59-4 

26 

931.  7 

7.  62-4 

8  22-4 

9.  93-4 

1.  35-3 

2.  02-3 

2.  96-3 

937.  2 

7.  36-5 

7.  03-5 

6.  73-5 

6.  78-5 

7.  17-5 

8.  30-5 

30 

1314. 5 

6.  97-4 

7.  66-4 

9.  29-4 

1.27-3 

1.  89-3 

2.  73-3 

1326. 3 

3.  10-5 

2.  97-5 

2.  85-5 

2.  83-5 

3.  03-5 

3.  44-3 

34 

1766. 8 

6  79-4 

7.  58-4 

9.  36-4 

1.  30-3 

1,  92-3 

2.  78-3 

1790. 3 

1.  47-5 

1.  42-5 

1.37-5 

1.39-5 

1.51-5 

1.  73-5 

38 

2290. 1 

6.  49-4 

7.  33-4 

9.  16-4 

1.28-3 

1.  90-3 

2.  74-3 

2333. 9 

8.  10-6 

7.  93-6 

7.  90-6 

8.  32-6 

9.  49-6 

1.  13-3 

42 

2886. 9 

5.  92-4 

6.  72-4 

8.  44-4 

1.  18-3 

1.  75-3 

2.  54-3 

2962.  7 

2.  00-5 

2.  14-5 

2.  49-3 

3.  25-5 

4.  63-5 

6.  62-5 

46 

3580. 4 

1.  96-5 

1.  58-5 

1.  11-5 

6.  79-6 

3. 93-6 

2.  72-6 

3670.  8 

2.  02-5 

2.  15-5 

2. 53-5 

3.  42-5 

5.  09-3 

7,  55-5 

50 

4388. 9 

9.  00-6 

7  32-6 

5.  33-6 

3.  58-6 

2.  59-6 

2.  45-6 

4473. 3 

9.  21-6 

9.  64-6 

1,  11-5 

1.  48-5 

2.  21-5 

3.31-5 

54 

5306.  4 

4  51-6 

3.  68-6 

2.  69-6 

1.  83-6 

1.  37-6 

1.  34-6 

3379.  4 

4.  43-6 

4. 55-6 

5.  13-6 

6.  69-6 

1,  00-5 

1.  51-5 

58 

6343. 4 

2.  39-6 

1.  96-6 

1.  45-6 

1.  01-6 

8.  00-7 

8.  22-7 

6398. 5 

2.  23-6 

2.  26-6 

2. 48-6 

3.  16-6 

4.  77-6 

7.  17-6 

62 

7511. 5 

1.35-6 

1.  12-6 

8.  54-7 

6.  37-7 

6.  02-7 

6.  71-7 

7542.  5 

1.  15-6 

1.  14-6 

1.22-6 

1.  51-6 

2.  31-6 

3.  41-6 

66 

8812. 1 

8.  74-7 

7. 98-7 

7.  49-7 

8.  00-7 

1.  09-6 

1.  62-6 

8837.  3 

5.  35-7 

4. 66-7 

3. 93-7 

3.  52-7 

4.  08-7 

5.  55-7 

70 

10246. 8 

4.  64-7 

4. 42-7 

4.  49-7 

5.  24-7 

7.  70-7 

1.  18-6 

10313. 7 

3.  35-7 

2.  88-7 

2. 04-7 

1.22-7 

6.  15-8 

3.  23-8 

74 

11846. 7 

2.  71-7 

2. 58-7 

2.  59-7 

2.  99-7 

4.  65-7 

6.  72-7 

11978. 0 

2.  17-7 

1.  76-7 

1.  26-7 

7.  65-8 

4.  14-8 

2.  33-8 

78 

13636. 1 

1.  66-7 

1.  57-7 

1.  53-7 

1.  77-7 

2.  71-7 

3.  95-7 

13851.  1 

1.  31-7 

1.  07-7 

7. 72-8 

4.  79-8 

2.  73-8 

1.74-8 

82 

15640.  1 

1.  06-7 

9.  88-8 

9.  63-8 

1.  09-7 

1.  63-7 

2.  39-7 

15961.  0 

8.  00-8 

6.  57-8 

4. 77-8 

3.  01-8 

1.  79-8 

1,23-8 

87 

18493. 1 

6.  17-8 

5.  73-8 

5.  50-8 

6.  11-8 

8.  89-8 

1.  32-7 

18983.  9 

4.  35-8 

3.  60-8 

2. 64-8 

1.  71-8 

1.  06-8 

7.91-9 

92 

21801. 8 

3.  71-8 

3.  42-8 

3.  24-8 

3. 53-8 

4.  97-8 

7.  51-8 

22513. 7 

2.  39-8 

1.  99-8 

1.  48-8 

9.  82-9 

6.  36-9 

5.  10-9 

A1  -  E17 


A1  -  E18 


Z 

AE 

E'n  008 

E 04 

E'®.  10 

E'-,  21 

E'«.  41 

E'e.  73 

i  E 

E'».  008 

E'o.  04 

E'».  10 

E 21 

E  '®.  41 

E  '**.  75 

22 

644.  4 

9.  38-4 

9.  20-4 

9.  61-4 

1.  16-3 

1.  59-3 

2.  29-3 

647.  5 

9.  78-4 

1.08-3 

1.  35-3 

1.  94-3 

3.  03-3 

4.  63-3 

26 

963.9 

6.  28-4 

6.  41-4 

7.  13-4 

9.  10-4 

1.  30-3 

1.  89-3 

969.  1 

6.  41-4 

7.  13-4 

8.  90-4 

1.  26-3 

1.  94-3 

2.  92-3 

30 

1351.2 

3.  87-4 

4.  10-4 

4.  75-4 

6.  30-4 

9.  19-4 

1.  33-3 

1359.  6 

3.  90-4 

4.  31-4 

5.  32-4 

7.  43-4 

1.  13-3 

1,  66-3 

34 

1810.  1 

2.  11-4 

2.  28-4 

2.  71-4 

3.  67-4 

5.  41-4 

7.  84-4 

1823.  6 

2.  12-4 

2.  32-4 

2.  82-4 

3.  90-4 

5.  83-4 

8.  55-4 

38 

2345.  9 

1.00-4 

1.  09-4 

1.  31-4 

1.  79-4 

2.  66-4 

3.  87-4 

2366.  8 

1.  03-4 

1. 12-4 

1.  34-4 

1.  84-4 

2.  73-4 

3.  99-4 

42 

2964.  7 

2.  86-5 

3.  06-5 

3.  65-5 

5.  00-5 

7.  54-5 

1.  12-4 

2995.  8 

4.  70-5 

5.  07-5 

6.  03-5 

8.  20-5 

1.  21-4 

1.  78-4 

46 

3685.  2 

1  61-6 

1. 49-6 

1.  35-6 

1.  25-6 

1.  27-6 

1.31-6 

3717.  8 

2.  14-5 

2.  30-5 

2.  71-5 

3.  66-5 

5.  40-5 

8.  00-5 

50 

4307. 5 

9.  35-7 

8.  91-7 

0.  20-7 

7.  65-7 

7.  86-7 

8.  00-7 

4540.  8 

1.01-5 

1.07-5 

1.26-5 

1.  68-5 

2.  49-5 

3.  72-5 

54 

3439. 7 

5.  62-7 

3.  27-7 

4.  88-7 

4.  59-7 

4.  83-7 

4.  91-7 

5474.  0 

4.  95-6 

5.  23-6 

6.  07-6 

8.  06-6 

1.  19-5 

1.80-5 

58 

6492.  9 

3.  34-7 

3.  14-7 

2.  91-7 

2.  75-7 

2.  99-7 

2.  99-7 

6528.  3 

2.  53-6 

2.  65-6 

3.  05-6 

4.  03-6 

5.  96-6 

9.  08-6 

62 

7679. 6 

2.01-7 

1.  89-7 

1.76-7 

1.67-7 

1.93-7 

1.  83-7 

7716.  4 

1.  35-6 

1.  40-6 

1.  60-6 

2.  08-6 

3.  10-6 

4.  73-6 

66 

9015.0 

1.23-7 

1.  16-7 

1.08-7 

1.02-7 

1.  05-7 

1.  14-7 

9053.  2 

7.  48-7 

7.  69-7 

8. 65-7 

l.  12-6 

1.  65-6 

2.  54-6 

70 

10516.3 

7.  62-8 

7. 17-8 

6.  68-8 

6. 33-8 

6. 30-8 

7.  10-8 

10556.  0 

4.  28-7 

4.  39-7 

4.  83-7 

6.  13-7 

9.  03-7 

1.  39-6 

74 

12204. 2 

4.  77-8 

4. SO-8 

4.  20-8 

3.  98-8 

4.  53-8 

4.  50-8 

12245.  4 

2.  56-7 

2. 57-7 

2.  76-7 

3.  45-7 

5.  09-7 

7.81-7 

78 

14103. 1 

3. 02-8 

2.  85-8 

2.  66-8 

2.  53-8 

2.  Bl-8 

2.  87-8 

14145.  7 

1.  53-7 

1.  54-7 

1.62-7 

1.98-7 

2.  89-7 

4.  43-7 

82 

16241.8 

1.  94-8 

1.83-8 

1.71-8 

1.  62-8 

1.77-8 

1.85-8 

16285.  9 

9.  66-8 

9. 45-8 

9.  72-8 

1.  16-7 

1.67-7 

2.  55-7 

87 

19306.  5 

1.  12-8 

1.  06-8 

9.  88-9 

9.  40-9 

9. 99-9 

1.  07-8 

19352.  2 

5.  50-8 

5.  29-8 

5. 27-8 

6.  03-8 

8. 47-8 

1.30-7 

92 

22886.  4 

6. 57-9 

6.  20-9 

5.  77-9 

5.  48-9 

5. 69-9 

6.  25-9 

22933.  5 

3.  23-8 

3.  05-8 

2. 94-8 

3.21-8 

4. 34-8 

6. 76-8 

A1  -  E19 


A1  -  FI 


Z 

ae 

E'-.  008 

E'o.  04 

E'o,  10 

E 21 

E'-.  41 

E'o.  75 

A  E 

E'-.  008 

E'“.  04 

E'=.  10 

E'».  21 

E'-.  41 

E'o.  75 

22 

764.0 

1.  48-4 

1.  40-4 

1.  33-4 

1.34-4 

1.  49-4 

1.  78-4 

494.  5 

5.  37-3 

4.  68-3 

3.  76-3 

2.  78-3 

2.  02-3 

1.  70-3 

26 

1117.  7 

9.  56-5 

9.  05-5 

8.  64-5 

8.  74-5 

9.  75-5 

1.  16-4 

770.  5 

3.  67-3 

3.  24-3 

2.  68-3 

2.  14-3 

1.  83-3 

1.  87-3 

30 

1542. 5 

6  20-5 

5.  88-5 

5.  63-5 

5.71-5 

6.  37-5 

7.  56-5 

1105.6 

2.  6B-3 

2  40-3 

2.  05-3 

1.  76-3 

1.68-3 

1.89-3 

34 

2042.  7 

4.  03-5 

3.  82-5 

3,  66-5 

3.  72-5 

4.  15-3 

4.  92-5 

1499.  2 

2.  04-3 

1.  83-3 

1.  63-3 

1.  47-3 

1.  51-3 

1.  79-3 

38 

2623. 3 

2.61-5 

2.  47-5 

2.  37-5 

2.  41-5 

2.  70-5 

3.  20-5 

1950.  7 

1.  61-3 

1.  48-3 

1.32-3 

1.  23-3 

1.33-3 

1.62-3 

42 

3290.  3 

1.68-5 

l.  59-5 

1.  53-5 

1.  56-5 

1.  74-3 

2.  07-3 

2459.  4 

1.  31-3 

1.20-3 

1.09-3 

1.  04-3 

1.  16-3 

1.  45-3 

46 

4050.  9 

1.08-5 

1.  02-5 

9.  82-6 

1.00-5 

1.  12-5 

1.  34-5 

3024. 3 

1.08-3 

1.00-3 

9.  15-4 

8.91-4 

1.01-3 

1.28-3 

50 

4913. 1 

6.  94-6 

6.  57-6 

6.  29-6 

6.  41-6 

7.  18-6 

8.  66-6 

3644. 6 

9.  16-4 

8.  48-4 

7.81-4 

7.  70-4 

8.  83-4 

1.  J4-3 

54 

5886. 6 

4.  45-6 

4. 22-6 

4.  03-6 

4.  11-6 

4.  61-6 

3.  59-6 

4319.  2 

7.  87-4 

7.  30-4 

6.  77-4 

6.  74-4 

7.  82-4 

1.02-3 

58 

6902.  7 

2.  87-6 

2. 71-6 

2.  59-6 

2.  64-6 

2.  96-6 

3.  61-6 

3046.  6 

6.  87-4 

6. 39-4 

5.  96-4 

6.  00-4 

7.  02-4 

9.  25-4 

62 

8214.2 

1.  05-6 

1.75-6 

1.67-6 

1.  70-6 

1.  91-6 

2.  34-6 

5825.  4 

6.  09-4 

5.  68-4 

5.  33-4 

5.  53-4 

6.  40-4 

8.  48-4 

66 

9596. 4 

1.  20-6 

1.  14-6 

1.  08-6 

1.  10-6 

1.  24-6 

1.  52-6 

6633.  3 

3.  47-4 

5.  12-4 

4.84-4 

5.  03-4 

5.  92-4 

7.  88-4 

70 

11147.2 

7.  84-7 

7.  41-7 

7.  07-7 

7.  17-7 

8.  09-7 

9.  95-7 

7528.  9 

4.  99-4 

4.  69-4 

4.  47-4 

4,  67-4 

5.  58-4 

7.  44-4 

74 

12887. 4 

5.  15-7 

4. 87-7 

4.  64-7 

4.  70-7 

5.  30-7 

6.  54-7 

8448. 9 

4.61-4 

4.  36-4 

4. 19-4 

4.  41-4 

5.  34-4 

7.  15-4 

78 

14842.  0 

3.  40-7 

3. 21-7 

3.  06-7 

3.  10-7 

3.  50-7 

4.  33-7 

9410.  3 

4.  32-4 

4. 11-4 

3. 99-4 

4.  25-4 

5.  20-4 

6.  98-4 

82 

17040. 5 

2.  26-7 

2.  13-7 

2.  03-7 

2.  05-7 

2.  32-7 

2.  88-7 

10409. 1 

4.  12-4 

3.  93-4 

3. 89-4 

4.  16-4 

5.  14-4 

6.  93-4 

87 

20186. 9 

1.36-7 

1.  29-7 

1.22-7 

1.  23-7 

1.40-7 

1.  73-7 

11703. 2 

3.  94-4 

3.81-4 

3.  80-4 

4.  14-4 

5.  16-4 

7.  03-4 

92 

23858. 6 

8.  24-8 

7.  79-8 

7.  40-8 

7.  47-8 

8.  49-8 

1.08-7 

13036. 7 

3.  85-4 

3.  77-4 

3. 80-4 

4.21-4 

5.  30-4 

7.  28-4 

A1  -  F3 


Z 

4E 

E'o.  008 

E'«.  04 

E'o.  10 

E'»,  21 

E'«.  41 

E'o.  75 

A  E 

E'o.  008 

E'».  04 

E'o.  10 

E'o.  21 

E'o.  41 

E'o.  75 

22 

309.  3 

5.  12-3 

6. 12-3 

8.  16-3 

1.20-2 

1.  80-2 

2.  60-2 

330.  0 

1. 93-2 

1.  54-2 

1.07-2 

6.  20-3 

3.  02-3 

1.  37-3 

26 

792.9 

3.  17-3 

3.  78-3 

5.  03-3 

7.  59-3 

1.  11-2 

1.60-2 

843.  1 

1.  34-2 

1.07-2 

7.  43-3 

4.  38-3 

2.  23-3 

1.  14-3 

30 

1140.2 

2.  15-3 

2.  55-3 

3.  36-3 

4.  87-3 

7.  34-3 

1.05-2 

1196. 9 

9.  63-3 

7.  73-3 

3.  41-3 

3.  25-3 

1.  75-3 

9.  99-4 

34 

1332.8 

1.  58-3 

1.  85-3 

2.  42-3 

3.  48-3 

5.  25-3 

7.  50-3 

1611.  4 

7.  19-3 

5.  77-3 

4.  06-3 

2. 48-3 

1.40-3 

8.  66-4 

38 

2032.  3 

1.24-3 

1.  45-3 

1.88-3 

2.  70-3 

4.  07-3 

5.  79-3 

2086.  6 

5.  30-3 

4.  42-3 

3.  13-3 

1.94-3 

1.  13-3 

7.  43-4 

42 

2381.4 

1.06-3 

1.  24-3 

1.61-3 

2.  30T3 

3.  47-3 

4.  93-3 

2622.  6 

4.  34-3 

3.  50-3 

2.  30-3 

1. 58-3 

9.  71-4 

6.85-4 

46 

3201. 8 

1.07-3 

1.  26-3 

1.  64-3 

2.  33-3 

3.  51-3 

4.  96-3 

3219.  7 

3.  33-3 

2.  87-3 

2. 09-3 

I.  39-3 

9.  47-4 

7.  71-4 

50 

3877.  8 

2.  94-3 

2. 39-3 

1.  75-3 

1.  18-3 

8.  17-4 

6.  72-4 

3896.  4 

2.  22-3 

2.  65-3 

3.  44-3 

4.  77-3 

6.  96-3 

9.  50-3 

54 

4397.  3 

2.  55-3 

2.  12-3 

1.62-3 

1.  19-3 

9.  51-4 

9.  17-4 

4644. 3 

2.  01-2 

2.  27-2 

2.  72-2 

3.  45-2 

4.  52-2 

5.  93-2 

SB 

3378.  9 

2.  28-3 

1.93-3 

1.  53-3 

1.22-3 

1.  08-3 

1.  14-3 

3436.  7 

1.  77-2 

1.99-2 

2.  38-2 

3.  00-2 

3.  92-2 

5.  15-2 

62 

6222.  2 

2.  07-3 

1.  79-3 

1.49-3 

1.  27-3 

1.  22-3 

1.  37-3 

6293.  0 

1.  38-2 

1.78-2 

2.  13-2 

2.  68-2 

3.  50-2 

4.  62-2 

66 

7127.  7 

1.92-3 

1.  70-3 

1.46-3 

1.32-3 

1.  35-3 

1.  37-3 

7214.  1 

1.  42-2 

1.60-2 

1. 92-2 

2.  41-2 

3,  16-2 

4.  18-2 

70 

8093.  8 

1.80-3 

1.  62-3 

1.44-3 

1.  36-3 

1.  46-3 

1.  74-3 

8201.  0 

1.29-2 

1.45-2 

1.73-2 

2.  19-2 

2.  87-2 

3.  80-2 

74 

9126.  7 

1.  69-3 

l.  55-3 

1.  42-3 

1.39-3 

1.  54-3 

1.87-3 

9234.  3 

l.  17-2 

1.  32-2 

1.  38-2 

1.99-2 

2.  62-2 

3.  48-2 

78 

10221.0 

1.  60-3 

1.  49-3 

1.40-3 

1.  40-3 

1.  59-3 

1.97-3 

10373.  3 

1.  07-2 

1.  20-2 

1.  44-2 

1.82-2 

2.41-2 

3.  20-2 

82 

1 1378.  8 

1.  52-3 

1.  43-3 

1.36-3 

1.40-3 

1.  62-3 

2.  03-3 

11563,  0 

9.  78-3 

1.  10-2 

1.32-2 

1.60-2 

2.  22-2 

2.  97-2 

87 

12916.3 

1.  42-3 

I.  35-3 

1.32-3 

1.39-3 

1.  63-3 

2.  07-3 

13149. 7 

0.  80-3 

9.  94-3 

1.  19-2 

1.52-2 

2.  02-2 

2.  72-2 

92 

14334.6 

1.  33-3 

I.  28-3 

1.  27-3 

1.  35-3 

1.  62-3 

2.  09-3 

14843.0 

7.  96-3 

9.  00-3 

1.08-2 

1.  33-2 

1.84-2 

2,51-2 
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TABLE  IV.  Collision  Strengths  9  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  22  ^  Z  ^  92 
Sec  page  31  for  Explanation  of  Tables 


A1  -  F4  A1  -  F5 


z 

t  E 

E'«  008 

E'».  04 

E'«,  10 

E'«  21 

E'o.  41 

E'n.  75 

&  E 

E'*.  008 

E'«.  04 

E'o.  10 

E'=.  21 

E'=.  41 

E'=.  75 

22 

556.  1 

2.  43-2 

2  55-2 

2.  82-2 

3.  36-2 

4.  25-2 

5.  42-2 

557.  5 

1.  67-2 

1. 57-2 

1.  50-2 

1.  55-2 

1.  78-2 

2.  16-2 

26 

852.  6 

3.  60-2 

3  97-2 

4.  65-2 

5.  76-2 

7.  42-2 

9.  52-2 

855.  4 

7.  09-3 

5.71-3 

4.  05-3 

2.  56-3 

1.  58-3 

1.  15-3 

30 

1210.  0 

3.  70-2 

4.  13-2 

4.  88-2 

6.  09-2 

7.  85-2 

1.  00-1 

1215.  6 

l.  41-2 

1.  43-2 

1.  31-2 

1.  73-2 

2.  13-2 

2.  67-2 

34 

1628.  4 

3  40-2 

3.  81-2 

4.  52-2 

5.  65-2 

7.  30-2 

9.  29-2 

1636.  9 

2.  38-2 

2.  58-2 

2.  95-2 

3.  60-2 

4.  59-2 

5.  83-2 

30 

2107.  8 

3.  04-2 

3.  41-2 

4.  05-2 

5.  06-2 

6.  53-2 

8.  33-2 

2119.  0 

2.  68-2 

2.  95-2 

3.  43-2 

4.  23-2 

S.  43-2 

6.  93-2 

42 

2648.8 

2.  68-2 

3.  01-2 

3.  58-2 

4.  48-2 

3.  77-2 

7.  40-2 

2662.  5 

2.  56-2 

2.  83-2 

3.  31-2 

4.  10-2 

5.  27-2 

6.  76-2 

46 

3251. 8 

2  35-2 

2.  64-2 

3.  13-2 

3.  92-2 

5.  05-2 

6.  51-2 

3267.  9 

2.  30-2 

2.  55-2 

2.  99-2 

3.  71-2 

4.  76-2 

6.  14-2 

50 

3917. 6 

I  95-2 

2.  18-2 

2  58-2 

3.  21-2 

4.  11-2 

5.  32-2 

3936.  0 

2.  03-2 

2.  25-2 

2.  63-2 

3.  26-2 

4.  18-2 

5.  43-2 

S4 

4663.  9 

9.  07-3 

1.  01-2 

1.21-2 

1.  54-2 

2.  06-2 

2.  73-2 

4674.  0 

7.  82-3 

8. 44-3 

9.  50-3 

l.  12-2 

l.  34-2 

1.  71-2 

58 

5460.  8 

1.  43-2 

1.  59-2 

1.  87-2 

2.  33-2 

3.  03-2 

3.  98-2 

5526.  0 

3,  25-4 

5.  04-4 

4.  84-4 

4.  82-4 

4.  65-4 

6.  10-4 

62 

6320.  0 

I.  26-2 

1  40-2 

1.  64-2 

2.  05-2 

2.  66-2 

3.  51-2 

6466.  9 

3.  25-4 

3.  14-4 

3.  09-4 

3.  32-4 

3.  96-4 

5.  48-4 

66 

7244.  1 

1  10-2 

1. 22-2 

1.  43-2 

1.  78-2 

2.  32-2 

3. 06-2 

7499.  4 

2.  64-4 

2. 37-4 

2.  61-4 

2.  93-4 

3.  67-4 

5.  32-4 

70 

8234. 2 

9.  58-3 

1.  06-2 

1.  25-2 

1.  35-2 

2.  03-2 

2.  68-2 

8629.  8 

2.  27-4 

2.  23-4 

2.  29-4 

2.  64-4 

3.  43-4 

4.  94-4 

74 

9290. 9 

8.  39-3 

9.  29-3 

1.  09-2 

1.  36-2 

1.  78-2 

2.  36-2 

9865.  0 

2  00-4 

1. 97-4 

2.  03-4 

2.  36-4 

3.  15-4 

4.  49-4 

70 

10415.  4 

7.  38-3 

8.  17-3 

9.  61-3 

1.  20-2 

1.  58-2 

2.  09-2 

11213.  7 

1.  79-4 

1.  76-4 

1.82-4 

2.  12-4 

2.  84-4 

4.  04-4 

82 

11608.  5 

6.  52-3 

7  22-3 

8.  49-3 

1.  06-2 

1.  40-2 

1.86-2 

12685.  9 

1.  61-4 

1.  39-4 

1.  64-4 

1.  90-4 

2.  54-4 

3.  63-4 

87 

13197.  9 

5.  62-3 

6. 23-3 

7.  33-3 

9.  18-3 

1.  21-2 

1.  63-2 

14718.  2 

1.  44-4 

1.  41-4 

1  45-4 

1.67-4 

2.  22-4 

3.  19-4 

92 

14898.  4 

4.  88-3 

3.  41-3 

6.  36-3 

8.  00-3 

1.  06-2 

1.  45-2 

16991.  3 

1.30-4 

1.27-4 

1.  29-4 

1.  47-4 

1.  95-4 

2.  83-4 

Al  -  F6  Al  -  F7 


Z 

IE 

a> 

o 

o 

■ 

UJ 

E'».  04 

E'».  10 

E'-.  21 

E 41 

E'«.  75 

6  E 

E'-.  008 

E'».  04 

E'-.  10 

E'-.21 

E'-.  41 

E'».  75 

22 

559.  1 

1.  14-2 

1.  18-2 

1.  29-2 

1.  51-2 

1.  87-2 

2.  32-2 

561.  7 

6.  42-2 

7. 26-2 

8.  74-2 

1.  11-1 

1.  47-1 

1.  91-1 

26 

859.  3 

7.  08-3 

7.  10-3 

7.  43-3 

8.  35-3 

1.  01-2 

1.  24-2 

862.  3 

4.  76-2 

5.  36-2 

6.  41-2 

8.  09-2 

1.  06-1 

1.  37-1 

30 

1225.  1 

6.  20-3 

6.  35-3 

6.  82-3 

7.  86-3 

9.  65-3 

1.20-2 

1227.  5 

3.  51-2 

3. 94-2 

4.  69-2 

5.  89-2 

7.  65-2 

9.  84-2 

34 

1658.  5 

1.  00-2 

1.  09-2 

1.26-2 

1.  55-2 

1.  98-2 

2.  52-2 

1660.  1 

1.  77-2 

1. 95-2 

2.  29-2 

2.  83-2 

3.  65-2 

4.  66-2 

38 

2161.  5 

1.  41-2 

1.  57-2 

1.  85-2 

2.  31-2 

2,  98-2 

3.  82-2 

2163.  9 

4.  64-3 

4. 75-3 

5.  11-3 

5.  90-3 

7.  28-3 

9.  11-3 

42 

2737.0 

1  14-2 

1.26-2 

1.  48-2 

1.84-2 

2.  38-2 

3.  06-2 

2741. 9 

2.  12-3 

2. 01-3 

1.  95-3 

2.  03-3 

2.  31-3 

2.  77-3 

46 

3388.  8 

8.  80-3 

9.  72-3 

1.  14-2 

1.  41-2 

1.  82-2 

2.  37-2 

3397.  4 

1.  47-3 

1.  36-3 

l.  26-3 

1.  25-3 

1.36-3 

1.  60-3 

50 

4121.  1 

7.  00-3 

7.71-3 

9.  00-3 

1.  12-2 

1.  44-2 

1.  89-2 

4134. 7 

1.  23-3 

1. 15-3 

1.  08-3 

1.09-3 

1.  21-3 

1.  44-3 

54 

4938.  4 

5.  75-3 

6.  33-3 

7.  38-3 

9.  18-3 

1.  19-2 

1.  56-2 

4958. 7 

2.  29-3 

2. 42-3 

2.  70-3 

3.  23-3 

4.  08-3 

5.  28-3 

58 

5846.  2 

4.  94-3 

5.  44-3 

6.  36-3 

7.  92-3 

1.03-2 

1.37-2 

5868. 9 

1.  28-2 

1.  45-2 

1.75-2 

2.  23-2 

2.  95-2 

3.  93-2 

62 

6850.  3 

4.  56-3 

5.  05-3 

S.  95-3 

7.  48-3 

9.  82-3 

1.31-2 

6867.  1 

9.  00-3 

1.03-2 

1.  25-2 

1.62-2 

2.  18-2 

2.  95-2 

66 

7944.  8 

5.  37-3 

6.21-3 

7.  69-3 

1.  02-2 

1.40-2 

1.93-2 

7963.  9 

4.  97-4 

4. 23-4 

3.  40-4 

2.  64-4 

2.  19-4 

2.  12-4 

70 

9122.3 

2.  18-3 

2.  56-3 

3.  24-3 

4.  40-3 

6.  22-3 

0. 80-3 

9184.  6 

1.81-3 

1.  92-3 

2.  14-3 

2.  56-3 

3.  26-3 

4.  28-3 

74 

10405.  4 

1  42-3 

1  66-3 

2.  12-3 

2.  90-3 

4.  15-3 

5.  92-3 

10530.  5 

1.80-3 

1.  94-3 

2.  20-3 

2.  67-3 

3.  45-3 

4.  56-3 

78 

11805.6 

1.09-3 

1.27-3 

1.  62-3 

2.  23-3 

3.  21-3 

4. 60-3 

12012.0 

1.63-3 

1.  76-3 

2.  01-3 

2.  46-3 

3.  19-3 

4.  25-3 

82 

13334.  0 

8.  97-4 

1.05-3 

1.  33-3 

1.  83-3 

2.65-3 

3.81-3 

13643.  4 

1.  45-3 

1. 56-3 

1.  79-3 

2.  19-3 

2.  87-3 

3.  83-3 

87 

15445.  4 

7.  41-4 

8.61-4 

1.  09-3 

1.  50-3 

2.  17-3 

3. 15-3 

15919.  8 

1.23-3 

1.  33-3 

1.53-3 

1.88-3 

2.  48-3 

3.  34-3 

92 

17810.2 

6. 32-4 

7.31-4 

9.  20-4 

1.  26-3 

1.  83-3 

2. 70-3 

18499.  1 

1.05-3 

1. 14-3 

1.31-3 

1.61-3 

2.  13-3 

o.  93-3 

Al  -  F8  Al  -  F9 


Z 

tZ 

E'«.  008 

E'-.  04 

E'-.  10 

E'».  21 

E'«.  41 

E'«.  75 

6E 

m 

■ 

o 

o 

0) 

o 

■ 

u 

E'«.  10 

E'-.21 

E  '«*.  41 

E'«.  75 

22 

568.2 

1.49-2 

1.  48-2 

1.  53-2 

1.  72-2 

2.  12-2 

2.  68-2 

570.9 

1.  84-1 

2.  13-1 

2.61-1 

3.  37-1 

4.  46-1 

5.  83-1 

26 

869.3 

1.  28-2 

1.29-2 

1.  38-2 

1.  58-2 

1.96-2 

2.  48-2 

873.  4 

l.  33-1 

1.  33-1 

1.  89-1 

2.  42-1 

3.  18-1 

4.  14-1 

30 

1235.  7 

8.  57-3 

8.  54-3 

8.  84-3 

9.  88-3 

1.  20-2 

1.  50-2 

1240.  6 

9.  13-2 

1.04-1 

1.27-1 

1.62-1 

2. 12-1 

2.  73-1 

34 

1670.  1 

5.  49-3 

5.  28-3 

5.  22-3 

5.  55-3 

6.  52-3 

8.  01-3 

1674.  9 

6.  12-2 

6.  97-2 

8.  44-2 

1.07-1 

1.40-1 

1.80-1 

38 

2175.  I 

4.  08-3 

3.  08-3 

3.  75-3 

3.91-3 

4.  51-3 

3.  31-3 

2179.  1 

4.  25-2 

4.  84-2 

5.  83-2 

7.  40-2 

9.  63-2 

1.24-1 

42 

2753.  8 

4.  40-3 

4, 39-3 

4.  56-3 

5.  11-3 

6.  19-3 

7.  77-3 

2736. 2 

2.  99-2 

3.  40-2 

4.  08-2 

3.  18-2 

6,  75-2 

8.  74-2 

46 

3409.  1 

2.  12-2 

2.  39-2 

2.  85-2 

3.  60-2 

4.  69-2 

6.  10-2 

3410. 5 

3.  17-3 

5.  48-3 

6.  14-3 

7.  37-3 

9.  33-3 

1.  20-2 

50 

4142.8 

1.94-2 

2.  20-2 

2.  64-2 

3.  34-2 

4.  37-2 

5.  74-2 

4148.  3 

1.32-3 

1. 10-3 

8.31-4 

6.  03-4 

4.  77-4 

4.  63-4 

54 

4961.3 

1.  45-2 

1  63-2 

1.  95-2 

2.  48-2 

3.  25-2 

4.  30-2 

4973.  0 

1.05-3 

8.  51-4 

6.  08-4 

3.  85-4 

2.  34-4 

1.68-4 

58 

5875.  9 

7.  99-4 

7.  30-4 

6.  66-4 

6.  46-4 

6.  97-4 

8.  23-4 

5890.  2 

8. 89-4 

7.  18-4 

3.  10-4 

3.  17-4 

1.84-4 

1.  21-4 

62 

6839.  8 

1.37-3 

1.  42-3 

1.  51-3 

1.  67-3 

1.93-3 

2.  31-3 

6892.  3 

7.  98-4 

7.  55-4 

7.  19-4 

7.  20-4 

7.  81-4 

9.  07-4 

66 

7992.  0 

6.  90-3 

7. 68-3 

9.  03-3 

1.  12-2 

1.  45-2 

1.  91-2 

8013.6 

4.  62-4 

4.  03-4 

3.  38-4 

2.  89-4 

2.  73-4 

2.  89-4 

70 

9214. 0 

6.  83-3 

7.  64-3 

9.  07-3 

1.  14-2 

1.49-2 

1.  98-2 

9233.  6 

3. 89-4 

3. 40-4 

2.  86-4 

2.  46-4 

2.  33-4 

2.  40-4 

■  4 

10560.  3 

5.  98-3 

6.  71-3 

7.  98-3 

1.01-2 

1.  33-2 

1.77-2 

10622.  7 

3.  31-4 

2.  90-4 

2.  43-4 

2.  12-4 

2.  03-4 

2.  18-4 

78 

12042.  2 

S.  14-3 

5.  77-3 

6.  87-3 

8.  69-3 

1.  13-2 

1.  34-2 

12129.  7 

2.  82-4 

2.  48-4 

2.  11-4 

1.84-4 

1.78-4 

1.  94-4 

82 

13673. 9 

4.  39-3 

4. 93-3 

5.  88-3 

7.  45-3 

9.  92-3 

1.  34-2 

13791. 4 

2. 40-4 

2. 12-4 

1.  82-4 

1.60-4 

l.  37-4 

1.73-4 

87 

15950.  5 

3.  59-3 

4. 02-3 

4.  80-3 

6.  10-3 

8.  17-3 

1.  11-2 

16113.4 

1.97-4 

1.  73-4 

1.  31-4 

1.33-4 

1.34-4 

1.  51-4 

92 

18529.  5 

2.91  3 

3. 26-3 

3.  89-3 

4.  97-3 

6. 69-3 

9.  23-3 

18748.  2 

1.60-4 

1.  43-4 

1.  23-4 

1.  13-4 

1.  15-4 

1.  32-4 

At  -  FIO  Al  -  Fll 


Z 

,’E 

E'«.  008 

£'“.  04 

E'-.  10 

E'«*.  21 

E'«.  41 

E'*.  73 

iE 

E'».  008 

E'«,  04 

E'«.  10 

E'«.2I 

E'-.41 

E'».  75 

22 

379.9 

2.  41-2 

2. 64-2 

3.  08-2 

3.  03-2 

4. 97-2 

6.  43-2 

610.  4 

2.  35-3 

2.  47-3 

2.  33-3 

2. 97-3 

3.  97-3 

3.61-3 

26 

887.3 

8.  36-3 

9.  01-3 

1.  03-2 

1.26-2 

1.61-2 

2.  08-2 

920.  5 

2.  07-3 

2.  17-3 

2.  48-3 

3.  24-3 

4.  67-3 

6.  78-3 

30 

1264.8 

2.  24-3 

2.  36-3 

2.  61-3 

3.  10-3 

3.  91-3 

4.  96-3 

1293.  0 

1.  74-3 

1.91-3 

2.  33-3 

3.  19-3 

4.  70-3 

6.  79-3 

34 

1717.6 

6.  12-4 

6.  23-4 

6.  63-4 

7.  59-4 

9.  31-4 

1.  16-3 

1735.6 

1.  48-3 

l.  67-3 

2.  10-3 

2.  93-3 

4.  35-3 

6.  26-3 

38 

2244.  1 

1.24-3 

I.  42-3 

1.81-3 

2.  56-3 

3.81-3 

3.  49-3 

2250.  3 

1.  92-4 

1.  90-4 

1.96-4 

2.  17-4 

2.  60-4 

3.  21-4 

42 

2822.  9 

1.04-3 

1.20-3 

1.  34-3 

2.  18-3 

3.  26-3 

4.  72-3 

2834. 6 

1.23-3 

1.  50-3 

1.  99-3 

2.  90-3 

4.  38-3 

6.  37-3 

46 

3474. 6 

8.  46-4 

9.  76-4 

1.25-3 

1.  78-3 

2. 66-3 

3.  89-3 

3521. 5 

1.  05-3 

1.26-3 

1.  66-3 

2.  42-3 

3.  64-3 

5.  33-3 

50 

4202.  3 

6.  53-4 

7.  48-4 

9.  52-4 

l.  33-3 

2.  02-3 

2.  99-3 

4269.  7 

8.  82-4 

1.03-3 

1.  39-3 

2. 02-3 

3.  03-3 

4.  48-3 

34 

5009.  8 

4.  37-4 

5.  08-4 

6.  30-4 

8. 02-4 

1.32-3 

1.  98-3 

3104.2 

7.  39-4 

8.  79-4 

1.  16-3 

1.  68-3 

2.  33-3 

3.  76-3 

58 

5902.  0 

3. 02-4 

3.  02-4 

3.  26-4 

4.  04-4 

3. 72-4 

8.  44-4 

6:30.  5 

6.  18-4 

7.  33-4 

9.  64-4 

1.40-3 

2.  11-3 

3.  16-3 

62 

6906.  9 

7.  59-4 

6.  14-4 

4.  37-4 

2.  72-4 

1.  58-4 

1.04-4 

7053.  4 

3.  15-4 

6.  09-4 

7.  99-4 

1.  16-3 

1.75-3 

2.  64-3 

66 

8030.  8 

6.  53-4 

5.  29-4 

3.  77-4 

2.  33-4 

1.36-4 

8.  84-3 

8186.6 

4.  28-4 

3.  03-4 

6.  39-4 

9. 34-4 

1.  43-3 

2.  20-3 

70 

9271.0 

3.  64-4 

4.  37-4 

3.  27-4 

2.  03-4 

1. 17-4 

7.  34-3 

9433.  0 

3.  34-4 

4.  14-4 

3.  40-4 

7. 82-4 

1.20-3 

1.82-3 

74 

10638. 3 

4.  89-4 

3. 97-4 

2.  84-4 

1.76-4 

1.01-4 

6.  42-3 

10803.  3 

2.  93-4 

3.  40-4 

4.41-4 

6. 38-4 

9.  82-4 

1.  50-3 

78 

12143.2 

4.  25-4 

3.  46-4 

2.  47-4 

1.  34-4 

8. 69-3 

3.  43-3 

12316. 1 

2.  42-4 

2.  78-4 

3.  37-4 

3.  16-4 

7.  99-4 

1.22-3 

82 

13806.  8 

3.  70-4 

3. 02-4 

2.  16-4 

1.34-4 

7.  48-3 

4.  36-3 

13980.  3 

2.  00-4 

2.  27-4 

2.  88-4 

4. 14-4 

6.  44-4 

9.  87-4 

87 

16128.  3 

3.  12-4 

2.  33-4 

1.  03-4 

1.  13-4 

6. 18-3 

3.61-3 

16304.  2 

1.  38-4 

1.  76-4 

2.  18-4 

3. 10-4 

4.  84-4 

7.  31-4 

92 

1876*  .9 

2.  63-4 

2. 15-4 

1.  33-4 

9.  50-3 

3,  08-3 

2.  80-3 

18940.  3 

1.27-4 

1.37-4 

1.  64-4 

2. 29-4 

3.  37-4 

3.  69-4 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  ^  Z  92 
Sec  page  31  for  Explanation  of  Tables 


A1  -  F12  AI  -  F13 


2 

AE 

E'*  008 

E  04 

E'«.  10 

E'=.21 

E  '=.  41 

E'».  75 

A  E 

E'=.  008 

E'“.  04 

E'o.  10 

E'“.  21 

E'=.  41 

E'«.  75 

22 

613.4 

3.  26-3 

3.  90-3 

5.  32-3 

8.  13-3 

1.  29-2 

1.95-2 

615.  8 

1.  83-3 

2.  36-3 

3.  43-3 

5.  50-3 

8.  91-3 

1.  36-2 

26 

925.3 

2.  64-3 

3.  20-3 

4.  37-3 

6.  57-3 

1.  03-2 

1.  53-2 

931.  0 

1.  61-3 

2.  03-3 

2.  87-3 

4. 42-3 

6.  98-3 

1.05-2 

30 

1303.  0 

2.  16-3 

2  61-3 

3.  54-3 

5.  25-3 

8.  09-3 

1.  19-2 

1313.8 

1.  55-3 

1.92-3 

2.  67-3 

4. 02-3 

6.  24-3 

9.  19-3 

34 

1748.7 

1.  79-3 

2.  13-3 

2.  89-3 

4.  26-3 

6.  48-3 

9.  43-3 

1765.  8 

1.  51-3 

1.  86-3 

2.  55-3 

3.81-3 

5.  83-3 

8.  50-3 

38 

2264.  9 

1.  49-3 

1.  79-3 

2.  39-3 

3.  50-3 

5.  29-3 

7.  68-3 

2288.  7 

1.  43-3 

1.  75-3 

2.  38-3 

3.  52-3 

5.  36-3 

7.  80-3 

42 

2869.  3 

5.  14-5 

4  51-5 

3.  79-5 

3.  19-5 

2.  88-5 

2.  87-5 

2885.  2 

1.29-3 

1.  58-3 

2.  14-3 

3,  15-3 

4.  77-3 

6.  95-3 

46 

3557.  7 

1.07-3 

1.  30-3 

1.  76-3 

2.  59-3 

3. 92-3 

5.  77-3 

3581.8 

6.  66-5 

7.  62-5 

9.  19-5 

1.21-4 

1.69-4 

2.  35-4 

50 

4311.8 

9.  40-4 

1.  14-3 

1.  54-3 

2.  26-3 

3.  42-3 

5.  07-3 

4394.  8 

2.  04-5 

2. 14-5 

2.  38-5 

2.  92-5 

3.  87-5 

5.  24-5 

54 

5151.9 

7.  98-4 

9.  67-4 

1.  30-3 

1.  91-3 

2.  90-3 

4.  33-3 

5318.6 

9.  10-6 

9. 34-6 

1.02-5 

1.22-5 

1.  58-5 

2.  14-5 

58 

6083.  8 

6.  71-4 

8.  10-4 

1.  09-3 

1.  60-3 

2.  43-3 

3.  66-3 

6364. 2 

4.  51-6 

4.  59-6 

4.  93-6 

5.  84-6 

7.  56-6 

1.  02-5 

62 

7114.  1 

5.  60-4 

6.  75-4 

9.  04-4 

1.33-3 

2.  03-3 

3.  07-3 

7544.  5 

2.  38-6 

2.  41-6 

2.  57-6 

3.  03-6 

3.  91-6 

5.31-6 

66 

8230.  8 

4.65-4 

5.  58-4 

7.  46-4 

1.  10-3 

1.  69-3 

2.  57-3 

8874. 6 

1.31-6 

1.33-6 

1.  41-6 

1.66-6 

2.  17-6 

2.  92-6 

70 

9502.8 

3.  84-4 

4. 59-4 

6.  12-4 

9.  02-4 

1.  40-3 

2.  13-3 

10372.  1 

7.  48-7 

7.  56-7 

8.  06-7 

9.  47-7 

1.  24-6 

1.  68-6 

74 

10880.  9 

3.  16-4 

3.  75-4 

4.  98-4 

7.  35-4 

1.  15-3 

1.  75-3 

12057. 8 

4.  38-7 

4.  43-7 

4.  73-7 

5.  57-7 

7.  29-7 

9.  99-7 

78 

12397.  6 

2.  60-4 

3.05-4 

4. 03-4 

5.  95-4 

9.  32-4 

1.  43-3 

13956.  0 

2.  62-7 

2. 66-7 

2.  84-7 

3.  36-7 

4.  43-7 

6.  10-7 

82 

14068.  1 

2.  13-4 

2.  47-4 

3.  23-4 

4.  77-4 

7.  52-4 

1.  16-3 

16095.  9 

1.  59-7 

1.  62-7 

1.  74-7 

2.  07-7 

2.  74-7 

3.81-7 

87 

16400.2 

1.  67-4 

1.  90-4 

2.  43-4 

3.  57-4 

5.  66-4 

8.  83-4 

19164.3 

8.  69-8 

8.  87-8 

9.  58-8 

1.  14-7 

1.  54-7 

2.  17-7 

92 

19045.  0 

1.  32-4 

1.  46-4 

1.  82-4 

2.  62-4 

4. 17-4 

6. 72-4 

22749.  5 

4.  80-8 

4.  91-8 

5.  33-8 

6.  43-8 

8.  72-8 

1.  26-7 

Al  -  F14  Al  -  F15 


Z 

AE 

E'=.  008 

E'«.  04 

E'«.  10 

E'=.  21 

E'-.  41 

E'=.73 

A  E 

E'«.  008 

E'».  04 

E'=.  10 

E'®.  21 

E  41 

E'-.  75 

22 

645.6 

1.  87-3 

2.  19-3 

2.  90-3 

4.  35-3 

6.  85-3 

1.  04-2 

764.  1 

5.  40-4 

5.  74-4 

6.  44-4 

7.  77-4 

9.  95-4 

1.29-3 

26 

966.8 

1.  34-3 

1.  58-3 

2.  11-3 

3.  11-3 

4.  83-3 

7,  23-3 

1118.  2 

3.  67-4 

3. 90-4 

4.  38-4 

5.  25-4 

6.  68-4 

8.  62-4 

30 

1357  1 

8.  54-4 

1.  02-3 

1.  35-3 

1.  98-3 

3.  04-3 

4.  47-3 

1543.  6 

2.  46-4 

2. 62-4 

2.  94-4 

3.  51-4 

4.  44-4 

5.  67-4 

34 

1820.9 

4.  75-4 

5.  68-4 

7.  52-4 

1.  10-3 

1.66-3 

2.  42-3 

2044. 9 

1.  63-4 

1. 74-4 

1.95-4 

2.  33-4 

2.  93-4 

3.  72-4 

38 

2364. 2 

2.  33-4 

2.  78-4 

3.  67-4 

5.  31-4 

8.  02-4 

1.  17-3 

2627.  3 

1.  07-4 

1.  14-4 

1.28-4 

1.  53-4 

1.92-4 

2.  44-4 

42 

2993.  3 

t.  07-4 

1.  27-4 

1.  67-4 

2.  40-4 

3.  61-4 

5.  28-4 

3296. 9 

6.  98-5 

7.  43-5 

8.  33-5 

9.  95-5 

1.25-4 

1.60-4 

46 

3715.3 

4.  86-5 

5.  72-5 

7.  47-5 

1.07-4 

1.  61-4 

2.  37-4 

4061 

4.  52-5 

4.81-5 

5.  39-5 

6.  44-5 

8.  11-5 

t.  04-4 

50 

4538.  2 

2.  25-5 

2.  64-5 

3.  41-5 

4.  87-5 

7.  34-5 

1.09-4 

492:  3 

2.91-5 

3.  10-5 

3.  48-5 

4.  16-5 

5.  25-5 

6.  79-5 

54 

5471. 4 

1.08-5 

1.25-5 

1.61-5 

2.  29-5 

3.  45-5 

5.  18-5 

5901 . 5 

1.88-5 

2,  00-5 

2.  24-5 

2.  69-5 

3.  40-5 

4.  43-5 

58 

6525.  6 

5.  33-6 

6.  14-6 

7.  77-6 

1.  11-5 

l.  67-5 

2.  54-5 

7013.  2 

1.21-5 

1.29-5 

1.  45-5 

1.  74-5 

2.21-5 

2.  90-5 

62 

7713.  6 

2.  72-6 

3.  10-6 

3.  86-6 

5.  48-6 

8.31-6 

1.  28-5 

8255.  7 

7.  86-6 

8.  38-6 

9.  42-6 

1.  13-5 

1.45-5 

1.  90-5 

66 

9050.  I 

I.  43-6 

1.61-6 

1.  96-6 

2.  77-6 

4.  25-6 

6.  56-6 

9651.  7 

5.  12-6 

5.  46-6 

6. 15-6 

7.  42-6 

9.  52-6 

1.26-5 

70 

10552.  7 

7.  69-7 

8. 18-7 

1.01-6 

1.  43-6 

2. 20-6 

3.  41-6 

11219.  5 

3.  35-6 

3. 58-6 

4.  04-6 

4.  89-6 

6.  30-6 

8.  38-6 

74 

12241.8 

3.  95-7 

4. 32-7 

5.  28-7 

7.41-7 

1.  14-6 

1.79-6 

12980.  4 

2.21-6 

2.  36-6 

2.  67-6 

3.  25-6 

4.  21-6 

5.  63-6 

78 

14141.8 

2.  18-7 

2. 34-7 

2.  79-7 

3.  87-7 

6.01-7 

9.  46-7 

14959.  9 

1.46-6 

1.  57-6 

1.78-6 

2.  17-6 

2.  83-6 

3.  80-6 

82 

16281.6 

1.24-7 

1.29-7 

1,49-7 

2.  03-7 

3. 15-7 

4.  99-7 

17188.3 

9.  72-7 

1.04-6 

l.  19-6 

1.  45-6 

1.91-6 

2.  59-6 

87 

19347.3 

6.  40-8 

6.41-8 

7.  00-0 

9. 11-8 

1.  40-7 

2.  24-7 

20379. 7 

5. 86-7 

6.31-7 

7.  20-7 

8. 88-7 

1.  18-6 

1.  62-6 

92 

22927.  8 

3. 50-8 

3. 36-8 

3.  42-8 

4.  12-8 

6. 14-8 

1.01-7 

24106.3 

3. 54-7 

3.  81-7 

4.  37-7 

5.  44-7 

7.  31-7 

1.02-6 

Al  -  Cl  AI  -  G2 


Z 

ae 

E'».  008 

E'».  04 

E'«*.  10 

E'®.21 

E'-.  41 

E'-.  75 

AE 

E'».  008 

E'».  04 

E'®.  10 

E'®. 

E'®.41 

E'o.  75 

22 

549.9 

2.  70-2 

2. 15-2 

1.  49-2 

8.  56-3 

4.  04-3 

1.  68-3 

553.8 

1.  32-2 

1.  13-2 

9.  14-3 

7.  49-3 

6.  76-3 

6.  74-3 

26 

843.  1 

1.76-2 

l.  40-2 

9.  62-3 

5.  49-3 

2.  57-3 

1.06-3 

847.6 

9.  49-3 

0.  27-3 

6.  97-3 

6.  07-3 

5.  78-3 

5.  93-3 

30 

1197.3 

1.  21-2 

9.  60-3 

6.  56-3 

3.  73-3 

1.  74-3 

7.  19-4 

1201.  9 

7.  12-3 

6.  25-3 

5.  35-3 

4.  74-3 

4,  60-3 

4.  77-3 

34 

1612.4 

8.  64-3 

6. 85-3 

4.  68-3 

2.  68-3 

1.29-3 

5.  89-4 

1616.  7 

5.  58-3 

4.  90-3 

4.  19-3 

3.  71-3 

3.  60-3 

3.  74-3 

38 

2088.  5 

6.  26-3 

4. 99-3 

3.  48-3 

2.  10-3 

1.  17-3 

7.  21-4 

2092.  5 

4.  65-3 

4. 03-3 

3.  36-3 

2.  88-3 

2.  70-3 

2.  75-3 

42 

2625.  3 

4.  49-3 

3. 67-3 

2.  70-3 

1.86-3 

1.33-3 

l.  13-3 

2629.  9 

4.  14-3 

3.  48-3 

2.  73-3 

2.  12-3 

1.80-3 

1.73-3 

46 

3222.  7 

3.  35-3 

2.81-3 

2.  20-3 

1.70-3 

1.  44-3 

1.  39-3 

3229.  7 

3.  65-3 

2.  99-3 

2.  22-3 

1.  56-3 

1.  15-3 

1.00-3 

50 

3880.  9 

2.  67-3 

2.  28-3 

1.05-3 

1.  52-3 

1.  37-3 

1.39-3 

3892.  2 

3.  12-3 

2.  52-3 

1.  82-3 

1.20-3 

8.  09-4 

6.  45-4 

54 

4600.  4 

2.  22-3 

1.91-3 

1.  58-3 

1.34-3 

1.25-3 

1.30-3 

4617.  9 

2.  66-3 

2.  14-3 

1.  52-3 

9.  72-4 

6.  17-4 

4.  63-4 

58 

5381.4 

1.89-3 

1.64-3 

1.  37-3 

1.  18-3 

1.  12-3 

1.  18-3 

5407.  3 

2.  28-3 

1.83-3 

1.29-3 

8.  08-4 

4.  95-4 

3.  58-4 

62 

6224.  3 

1.64-3 

1. 42-3 

1.  20-3 

1.04-3 

1.00-3 

1.  07-3 

6261.  0 

1.97-3 

1.  57-3 

1.  1 1—3 

6.  86-4 

4.  12-4 

2.  90-4 

66 

7129.4 

1.  44-3 

1.25-3 

1.06-3 

9.  27-4 

9.  02-4 

9.  73-4 

7179.  6 

1.  72-3 

l.  37-3 

9.  60-4 

5.  92-4 

3.  50-4 

2.  43-4 

70 

8097.  1 

1.27-3 

1. 11-3 

9.  42-4 

8.  30-4 

8.  14-4 

8.  86-4 

8164.0 

1.  51-3 

1.21-3 

8.  42-4 

5.  17-4 

3.  03-4 

2. 09-4 

74 

9127.  5 

1.  14-3 

9.  94-4 

8.  45-4 

7.  48-4 

7.  39-4 

8.  11-4 

9215.  1 

1.  34-3 

1.  07-3 

7.  45-4 

4.  56-4 

2.  66-4 

1.82-4 

78 

10221.  2 

1.02-3 

0. 96-4 

7.  63-4 

6.  77-4 

6.  74-4 

7.  46-4 

10333.  6 

1.20-3 

9.  53-4 

6.  64-4 

4.  05-4 

2.  36-4 

1.61-4 

82 

1 1378.  5 

9.  29-4 

8.  14-4 

6.  94-4 

6.  17-4 

6.  18-4 

6.  90-4 

11520.  5 

1.08-3 

8.  56-4 

5.  96-4 

3.  63-4 

2.  11-4 

1.45-4 

87 

12915.2 

8,  30-4 

7. 27-4 

6.21-4 

5.  54-4 

5.  58-4 

6.31-4 

13102.  0 

9.  48-4 

7.  54-4 

5.25-4 

3.  20-4 

1.  86-4 

1.28-4 

92 

14552.7 

7.  48-4 

6.  55-4 

5.  60-4 

5.01-4 

5. 08-4 

3.81-4 

14794.3 

8.  41-4 

6.  70-4 

4.  66-4 

2.  84-4 

1.66-4 

1.  15-4 

Al  -  C3  Al  -  C4 


Z 

AE 

c 008 

E  04 

E'®.  10 

E'-.2i 

E'-.41 

E'-.75 

A  E 

£'■.008  E'®,  04 

E'®.  10 

E'«.21 

E'-.41 

E'«.  75 

22 

557.3 

8.  83-3 

7.  53-3 

6.  08-3 

4.  94-3 

4.  40-3 

4.  35-3 

565.2 

9.  81-3 

7.  83-3 

5.  42-3 

3.  20-3 

1.68-3 

9. 38-4 

26 

856.7 

6.  43-3 

5.  32-3 

4.  04-3 

2.  94-3 

2.  28-3 

2.05-3 

865.9 

6.  13-3 

4.  06-3 

3.  32-3 

1.90-3 

9.  28-4 

4.51-4 

30 

1221.8 

4.  94-3 

4.  03-3 

2.  97-3 

2.  03-3 

1.  43-3 

1.  18-3 

1231.8 

4.  16-3 

3.  28-3 

2.  23-3 

1.25-3 

5.  89-4 

2.  62-4 

34 

1654.7 

3.  88-3 

3. 15-3 

2.  29-3 

1.  51-3 

1.00-3 

7.  79-4 

1665.2 

3.  02-3 

2.  38-3 

1.61-3 

8.  97-4 

4.  14-4 

1.  77-4 

38 

2158.2 

3.  10-3 

2.  51-3 

1.81-3 

1.  17-3 

7.  51-4 

5.  59-4 

2168.  4 

2.  30-3 

1.81-3 

1.22-3 

6.  79-4 

3.  1 1-4 

1.30-4 

42 

2735.  5 

2.  51-3 

2. 03-3 

1.  46-3 

9.  34-4 

5. 85-4 

4.  23-4 

2744.  4 

1.81-3 

1.42-3 

9.  59-4 

5.  34-4 

2.  44-4 

1.01-4 

46 

3390.2 

2.  06-3 

1.66-3 

1.  19-3 

7  58-4 

4.  67-4 

3.  32-4 

3396.7 

1.  46-3 

1,  15-3 

7. 76-4 

4. 32-4 

1.97-4 

8.  04-5 

50 

4126.7 

1.70-3 

1.  37-3 

9.  81-4 

6. 23-4 

3.  81-4 

T.  68-4 

4129.3 

1.21-3 

9.  51-4 

6.  43-4 

3.  59-4 

1.63-4 

6. 57-5 

54 

4946. 9 

9.  87-4 

7.  00-4 

5. 29-4 

2. 96-4 

1.36-4 

5.  62-5 

4949.  9 

1.  44-3 

1.  16-3 

8. 31-4 

5.  25-4 

3.  17-4 

2.  19-4 

58 

5855. 0 

0,  38-4 

6.  63-4 

4.  50-4 

2.  53-4 

1.  16-4 

4.  72-5 

5865.8 

1.  21-3 

9.  80-4 

7. 01-4 

4.  42-4 

2. 66-4 

1.83-4 

62 

6860.0 

7.  15-4 

5.  67-4 

3.  86-4 

2.  17-4 

9.  97-5 

4.05-5 

6881.  1 

1.  03-3 

8. 33-4 

5. 97-4 

3.  76-4 

2.  25-4 

1.  54-4 

66 

7969.  4 

6.  15-4 

4.  89-4 

3. 34-4 

1.  89-4 

8. 68-5 

3.  53-5 

8003.  7 

8.  79-4 

7.  14-4 

5.  12-4 

3.  23-4 

1.92-4 

1.31-4 

70 

9191.8 

5.  32-4 

4.  24-4 

2.  91-4 

1.  65-4 

7.  62-5 

3.  10-5 

9242.7 

7.  56-4 

6.  14-4 

4.41-4 

2.  78-4 

1.65-4 

1.  12-4 

74 

10537.  5 

4.  63-4 

3. 70-4 

2.  55-4 

1.45-4 

6.  74-5 

2. 74-5 

10608. 9 

6.  52-4 

5,31-4 

3. 82-4 

2.  41-4 

1.43-4 

9.60-5 

78 

12018.5 

4.  04-4 

3. 24-4 

2.  24-4 

1.20-4 

5. 99-5 

2.  45-5 

12114.9 

5.  64-4 

4.  60-4 

3.31-4 

2. 09-4 

1.23-4 

8.  27-5 

82 

13649.  I 

3.  54-4 

2. 85-4 

1.  98-4 

1.  14-4 

5.  36-5 

2.  20-5 

13775.  5 

4.  89-4 

3. 99-4 

2.  89-4 

1.82-4 

1.07-4 

7.  14-5 

87 

15924.4 

3.01-4 

2. 43-4 

1.  70-4 

9.  89-5 

4.68-5 

1.93-5 

16096.  3 

4.  08-4 

3.  35-4 

2.  43-4 

1.  54-4 

8.  99-5 

5.  94-5 

92 

18502.  1 

2.  56-4 

2. 08-4 

1.  47-4 

8. 60-5 

4.  12-5 

1.  72-5 

18729.  9 

3.41-4 

2.  80-4 

2.  04-4 

1.29-4 

7.  55-5 

4.  94-5 

55 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengtlis  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  £'  in 

Units  of  Zl,T  Rydbergs.  22  «£  Z  *£  92 
See  page  31  for  Explanation  of  Tables 


AS  -  G5  AS  -  C6 


z 

dE 

E'«  008 

E'*.  04 

E'«  10 

21 

E'*.  41 

E  75 

L  E 

E'«,  008 

E'»,  04 

E'e.  10 

£'•.21 

£'■,  41 

E'-.73 

22 

568.8 

7.  23-3 

6.01-3 

4.  65-3 

3.  57-3 

3.  04-3 

2.  95-3 

610.  4 

3.05-3 

2.  61-3 

2.  02-3 

1.  34-3 

7.  41-4 

3.  54-4 

26 

870.6 

4.  83-3 

4. 06-3 

3.  22-3 

2.  57-3 

2  26-3 

2.  24-3 

921.  5 

2.  09-3 

1.78-3 

1.36-3 

8  91-4 

4.84-4 

2.  27-4 

30 

1237.  9 

3.  50-3 

2.  97-3 

2.  39-3 

I.  95-3 

1.  73-3 

l  75-3 

1298.  4 

1.  52-3 

1.29-3 

9. 81-4 

6,  36-4 

3.  40-4 

1.  58-4 

34 

1672.9 

2.  67-3 

2.  28-3 

1.86-3 

1.  54-3 

1.  40-3 

1.  40-3 

1743.  3 

1.  16-3 

9.81-4 

7.  41-4 

4.  76-4 

2.  53-4 

X.  16-4 

38 

2178.5 

2.  11-3 

1.81-3 

1.48-3 

1.  24-3 

l.  13-3 

1  14-3 

2258.  7 

9.  10-4 

7.  70-4 

5.  79-4 

3.  70-4 

1.95-4 

8.  94-5 

42 

2757.  8 

1  70-3 

1.  46-3 

1.  21-3 

1.  01-3 

9  29-4 

9.  42-4 

2847.  6 

7.  33-4 

6.  19-4 

4.  64-4 

2.  96-4 

1.  56-4 

7.  11-3 

46 

3414. 5 

1  39-3 

1.20-3 

9.  94-4 

8. 36-4 

7  72-4 

7.  88-4 

3513.7 

6.  02-4 

5.  08-4 

3.81-4 

2.  42-4 

t.  27-4 

5.  80-3 

50 

4152.8 

1.  15-3 

9.  99-4 

8.  28-4 

6.  99-4 

6.  48-4 

6.  66-4 

4261.  0 

5.  03-4 

4. 24-4 

3.  18-4 

2.  02-4 

1.06-4 

4.  84-3 

54 

4978. 0 

9  67-4 

8. 38-4 

6.  97-4 

5.  90-4 

5.  50-4 

5.  69-4 

5094.  6 

4.  26-4 

3.  59-4 

2.  69-4 

1.  71-4 

9.01-5 

4.  11-3 

58 

5895.  6 

8.  15-4 

7.  08-4 

5.  90-4 

5.  02-4 

4.  70-4 

4.  90-4 

6020.  1 

3.  64-4 

3.  08-4 

2.  31-4 

1.  47-4 

7.  75-5 

3. 54-3 

62 

6912.6 

6  92-4 

6.  03-4 

5.  04-4 

4.  30-4 

4. 04-4 

4.  25-4 

7044.  1 

3.  15-4 

2.  66-4 

2.  00-4 

1.  28-4 

6.  76-5 

3,  09-5 

66 

8036.  8 

5.  91-4 

5.  16-4 

4,  32-4 

3.  70-4 

3.  50-4 

3.  70-4 

8174,2 

2.  75-4 

2.  32-4 

1  75-4 

t.  12-4 

5,  96-5 

2. 74-3 

70 

9277.  3 

5.  07-4 

4.  43-4 

3.  72-4 

3. 20-4 

3  04-4 

3.  25-4 

9419.  6 

2.41-4 

2. 05-4 

1.  55-4 

9.  95-5 

5.  30-5 

2.  45-5 

74 

10644.  9 

4.  36-4 

3. 82-4 

3.  22-4 

2. 78-4 

2. 66-4 

2.  86-4 

10790.  9 

2  14-4 

1.82-4 

1.  38-4 

8,91-5 

4.  77-5 

2.  21-5 

78 

12152.  1 

3.  75-4 

3. 29-4 

2.  79-4 

2.  41-4 

2. 32-4 

2.  52-4 

12300.  5 

1.  91-4 

l.  62-4 

1.  24-4 

8.  04-5 

4.  32-5 

2.  02-5 

82 

13813.9 

3.  24-4 

2.  85-4 

2.  42-4 

2.  10-4 

2. 04-4 

2. 23-4 

13963. 6 

1.  71-4 

1.  46-4 

1.  12-4 

7.  31-5 

3. 96-5 

1.  85-5 

87 

16135.8 

2.  69-4 

2. 37-4 

2.  02-4 

1.  77-4 

1.  73-4 

1.  92-4 

16285.  8 

1.  51-4 

1.  30-4 

9.  95-5 

6,  56-5 

3.  58-5 

1.  69-5 

92 

18770.  2 

2.  22-4 

1.97-4 

1.  69-4 

1. 49-4 

1.  47-4 

1.  65-4 

18920,2 

1.  35-4 

1.  16-4 

8.  96-5 

5,  95-5 

3.  28-5 

1.  56-5 

Z 

*E 

E'«  008 

E'«.  04 

A1  -  HI 

E'-.  10 

£'*=  21 

E'«.  41 

E#»  75 

l  E 

m 

l 

8 

co 

£'».  04 

A1  -  H2 

E'=.  10 

£'•.21 

E'«.  «1 

E'-.  75 

22 

552.  5 

1.  82-2 

1.  43-2 

9.  66-3 

5.  45-3 

2.  66-3 

1.34-3 

563.3 

1.  08-2 

9.  71-3 

8.  60-3 

7,91-3 

7.  06-3 

8.  24-3 

26 

846.  1 

1  27-2 

1.  00-2 

6.  83-3 

3. 99-3 

2.  12-3 

1.  26-3 

866,  2 

6.  es-3 

6.  22-3 

5.  56-3 

5.  19-3 

5.  22-3 

5,  50-3 

30 

1200.  5 

9  29-3 

7.  36-3 

3.  09-3 

3.  07-3 

1.  77-3 

l.  18-3 

1232,  6 

4.  72-3 

4. 27-3 

3.  83-3 

3.  58-3 

3.  62-3 

3.  82-3 

34 

1615.8 

7  06-3 

5.  62-3 

3.  93-3 

2. 43-3 

1.  48-3 

1.  06-3 

1666.9 

3.  43-3 

3. 10-3 

2. 78-3 

2.  60-3 

2.  62-3 

2.  78-3 

38 

2092.  3 

5.  53-3 

4.41-3 

3.  11-3 

1.  97-3 

1.25-3 

9.  38-4 

2171.7 

2.  60-3 

2. 35-3 

2.  10-3 

1.96-3 

1.98-3 

2.  10-3 

42 

2630.  5 

4.  43-3 

3  55-3 

2.  51-3 

1.  62-3 

1.  05-3 

8.21-4 

2750.  2 

2.  04-3 

1.84-3 

1.  64-3 

1.  53-3 

I.  54-3 

1.  65-3 

46 

3230.  6 

3.  63-3 

2.  91-3 

2.  07-3 

I.  35-3 

8.  90-4 

7.  18-4 

3406.  1 

1.  63-3 

1.47-3 

1.31-3 

1.  22-3 

1.24-3 

1.  33-3 

50 

3893. 3 

3.  03-3 

2.  43-3 

l.  74-3 

1.  14-3 

7.  73-4 

6.  30-4 

4143.6 

1.  33-3 

1.  20-3 

1.07-3 

9.  96-4 

1.01-3 

1.09-3 

54 

4619.0 

2.  56-3 

2.  06-3 

1.  48-3 

9.  75-4 

6.  70-4 

5.  37-4 

4967.  8 

1.  10-3 

9. 94-4 

8.  85-4 

8. 25-4 

8.38-4 

9,  10-4 

58 

5408.  3 

2.  19-3 

1.76-3 

1.  27-3 

8. 43-4 

5.  87-4 

4.  95-4 

5884.  5 

9.  24-4 

8. 33-4 

7.  42-4 

6.  92-4 

7  04-4 

7.  70-4 

62 

6261.9 

1.  90-3 

1.  53-3 

1.  10-3 

7.  36-4 

5.  18-4 

4.  43-4 

6900,  5 

7.81-4 

7.  04-4 

6,  27-4 

5.  85-4 

5.  98-4 

6,  58-4 

66 

7180.  5 

1  66-3 

1.  34-3 

9.  63-4 

6. 48-4 

4.  60-4 

3.  99-4 

8023.6 

6.  64-4 

5.  99-4 

5.  34-4 

4. 99-4 

S.  12-« 

5,  67-4 

70 

8164.8 

1.  46-3 

1.  18-3 

8. 33-4 

5.  73-4 

4.  12-4 

3.  62-4 

9262.  9 

3,  68-4 

5.  13-4 

4.  58-4 

4.  28-4 

4. 41-4 

4.  92-4 

74 

9215.7 

1  30-3 

1.  05-3 

7.  59-4 

5.  14-4 

3.71-4 

3. 30-4 

10629.  3 

4.  88-4 

4.41-4 

3, 94-4 

3.  69-4 

3. 02-4 

4,  29-4 

78 

10334. 1 

1  16-3 

9. 37-4 

6. 80-4 

4.  62-4 

3. 37-4 

3.  03-4 

12135.3 

4.  21-4 

3.81-4 

3.  40-4 

3.  19-4 

3.  32-4 

3.  75-4 

82 

11520.9 

1.04-3 

8. 44-4 

6.  13-4 

4. 18-4 

3. 07-4 

2.  79-4 

13795,  7 

3. 63-4 

3.  29-4 

2.  94-4 

2.  77-4 

2. 09-4 

3.  29-4 

87 

13102.2 

9.  22-4 

7.  45-4 

5.  42-4 

3.71-4 

2.  76-4 

2.  55-4 

16115.9 

3.  02-4 

2. 74-4 

2.  46-4 

2.31-4 

2.  43-4 

2.  80-4 

92 

14794. 1 

8.  20-4 

6.  63-4 

4.  83-4 

3.  32-4 

2. 49-4 

2.  35-4 

18748,  5 

2.  51-4 

2. 28-4 

2.  05-4 

1.94-4 

2.  04-4 

2.  39-4 

Z 

•E 

E'»  008 

E'«,  04 

A1  -  XI 

£'■.  10 

E'“.  21 

E'-.  41 

£'■.73 

E 

E'».  008 

£'■.  04 

A1  -  12 

E'«,  10 

E'«„2I 

£'«.  41 

E'-.  75 

22 

519.9 

4.  20-3 

3.  61-3 

2.  84-3 

2. 05-3 

1.  44-3 

1.  12-3 

523.8 

3,  46-3 

3, 12-3 

2. 69-3 

2.30-3 

2. 08-3 

2,  04-3 

26 

804.8 

3.  55-3 

3,  10-3 

2.  53-3 

1.  96-3 

1.  56-3 

1  38-3 

811.8 

1.  93-3 

l.  70-3 

1.  42-3 

1.  16-3 

1.01-3 

9,  62-4 

30 

1149,  7 

2.  72-3 

2. 39-3 

1  98-3 

l.  59-3 

1.33-3 

l.  23-3 

1159.  1 

l.  50-3 

1.28-3 

1.01-3 

7.  63-4 

5.  97-4 

5,31-4 

34 

1554.7 

2.  12-3 

1.87-3 

1.  58-3 

1.  30-3 

1.  13-3 

1.  07-3 

1564.  9 

l.  13-3 

9.  59-4 

7.  55-4 

5.  66-4 

4,  43-4 

3.  96-4 

30 

2019.  5 

X  72-3 

1.  54-3 

1.33-3 

1.  13-3 

1.  03-3 

1.  02-3 

2029.4 

8.  24-4 

6. 87-4 

5. 18-4 

3. 59-4 

2.  49-4 

2.  01-4 

42 

2542.  7 

1.  37-3 

1.25-3 

1.  11-3 

9.  89-4 

9.  42-4 

9.  68-4 

2553. 6 

6.  67-4 

5.41-4 

3.  83-4 

2. 28-4 

1.  13-4 

5,  13-5 

46 

3121.  5 

1.03-3 

9.  41-4 

0.  43-4 

7.  69-4 

7  51-4 

7.  88-4 

3139.  7 

6.  46-4 

5, 30-4 

3. 84-4 

2.  *  1-4 

1,34-4 

7.  71-5 

50 

3755.  I 

7  99-4 

7.  32-4 

6.  57-4 

6  03-4 

5.  94-4 

6.  29-4 

3707.  9 

6.  02-4 

5,01-4 

3.  74-4 

2.  51-4 

1.  62-4 

1,  16-4 

54 

4443.  1 

6  53-4 

5.  99-4 

5.  38-4 

4.  96-4 

4.  91-4 

5.  25-4 

4497.  8 

5.  38-4 

4. 51-4 

3.  43-4 

2.  38-4 

1.63-4 

1.28-4 

58 

5104.  3 

5.  52-4 

5.  07-4 

4.  57-4 

4.  23-4 

4.21-4 

4.  53-4 

5269.  5 

4.  75-4 

4,00-4 

3. 07-4 

2.  17-4 

1.  54-4 

1, 26-4 

62 

5977  4 

4.  70-4 

4.  40-4 

3.  98-4 

3.  69-4 

3.  70-4 

4.  01-4 

6103.  0 

4.  20-4 

3.  55-4 

2  74-4 

1.96-4 

l.  42-4 

l.  19-4 

66 

6820.  7 

4.21-4 

3.  88-4 

3.  53-4 

3.  29-4 

3. 32-4 

3.  63-4 

6998. 8 

3.  73-4 

3, 16-4 

2. 44-4 

1.77-4 

1.30-4 

1,  10-4 

70 

7712.0 

3,  76-4 

3. 43-4 

3,  17-4 

2.  98-4 

3. 03-4 

3.  4 

7957.  0 

3.  33-4 

2. 82-4 

2.  19-4 

I.  59-4 

1.  18-4 

1.  02-4 

74 

8648. 8 

3,  40-4 

3. 16-4 

2.  89-4 

2.  74-4 

2. 80-4 

3.  11-4 

8970.0 

2.  99-4 

2.  54-4 

l.  98-4 

1.  44-4 

I  08-4 

9.  39-5 

78 

9628.2 

3.  11-4 

2  89-4 

2.  67-4 

2.  54-4 

2, 62-4 

2.  93-4 

10062.  1 

2  71-4 

2. 30-4 

1.  79-4 

1.31-4 

9. 87-5 

8,68-5 

82 

10646.  3 

2,  87-4 

2.  68-4 

2.  49-4 

2.  39-4 

2. 48-4 

2.  60-4 

1 1209.  0 

2.  46-4 

2.  09-4 

I.  64-4 

1.20-4 

9.  08-5 

8,  06-5 

87 

11966.8 

2.  62-4 

2.  46-4 

2.  30-4 

2.  23-4 

2.  35-4 

2. 69-4 

12734,  3 

2.  20-4 

I.  88-4 

l.  47-4 

1.08-4 

8. 22-5 

7.  38-5 

92 

13330.0 

2.  43-4 

2.  30-4 

2.  16-4 

2.  12-4 

2. 25-4 

2. 61-4 

14359.  6 

l.  99-4 

1.  69-4 

1.33-4 

9. 80-5 

7.  50-5 

b.  82-5 

AS  -  13  AS  -  14 


Z 

E'«,  000 

E'».  04 

£'•  10 

E'».  21 

E'-.  41 

E'-.  73 

»E 

£'■  008 

£'■.  04 

£'•.  10 

£'•-21 

£'■.41 

£'•,  73 

22 

524.6 

2.  11-3 

l.  74-3 

1.25-3 

7.  68-4 

3,  92-4 

X.  80-4 

328,0 

2.  45-3 

2.  18-3 

1.  85-3 

1.  33-3 

1.33-3 

I.  28-3 

26 

812.3 

1.  36-3 

1.  11-3 

7.  95-4 

4.  78-4 

2.  39-4 

1.08-4 

810.7 

1,  53-3 

1.  41-3 

1.  20-3 

1.01-3 

9. 03-4 

8.  03-4 

30 

1X64.9 

8.  37-4 

7  18-4 

3.  43-4 

3.  74-4 

2.  32-4 

I.  92-4 

1174.9 

1.08-3 

9.  56-4 

0.  10-4 

6. 79-4 

6, 04-4 

3.  90-4 

34 

1583,  5 

6.  22-4 

5.  14-4 

3.  78-4 

2.  45-4 

1.  47-4 

9.  34-3 

1598.  7 

7  91-4 

7.  00-4 

5.  90-4 

4.  92-4 

4.  35-4 

4.  24-4 

38 

2069. 6 

4.81-4 

3,  95-4 

2.  87-4 

1.80-4 

9.  96-3 

5.  60-5 

2092.  3 

6  08-4 

5.  37-4 

4.  51-4 

3.  73-4 

3. 29-4 

3.  21-4 

42 

2625.  1 

3,  06-4 

3, 17-4 

2.  28-4 

1.  41-4 

7.  47-3 

3.  80-3 

2658.  8 

4. 82-4 

4,  25-4 

3.  55-4 

2.  93-4 

2.  57-4 

2.  30-4 

46 

3252.  7 

3.  18-4 

2.61-4 

1.88-4 

1.  13-4 

3,  96-3 

2.  86-5 

3301.6 

3.  92-4 

3  44-t 

2.  87-4 

2. 33-4 

2. 04-4 

1.  99-4 

50 

3955.  X 

2.  67-4 

2.  19-4 

1.  58-4 

9.  63-3 

4.  96-3 

2.  30-3 

4024. 6 

3.  25-4 

2.  95-4 

2.36-4 

1.92-4 

1.66-4 

1.61-4 

54 

4733.  9 

2.  28-4 

1.  87-4 

1.33-4 

8. 27-3 

4.23-3 

1.93-3 

4832. 6 

2.  74-4 

2.  <0-4 

1.  98-4 

1.  39-4 

1.36-4 

1.32-4 

58 

3398.9 

1.  96-4 

1.  62-4 

X.  17-4 

7.  20-3 

3, 69-3 

1.  67-3 

5731  0 

2.35-4 

2, 05-4 

1.  68-4 

1.  34-4 

1.  13-4 

1.09-4 

62 

6348.  8 

I  72-4 

1.  42-4 

1.03-4 

6, 33-3 

3. 27-3 

1.48-3 

6726.2 

2.  06-4 

1.  79-4 

1.  46-4 

l.  13-4 

9.  47-3 

9.00-3 

66 

7391.0 

1,  31-4 

1.  25-4 

9.  13-5 

5.  68-3 

2.  93-3 

1.  33-5 

7825.  2 

1.  85-4 

I.  60-4 

1.29-4 

9.93-3 

7.  97-3 

7.39-5 

70 

8731,  7 

I,  35-4 

1  12-4 

0. 22-3 

3.  13-3 

2.  66-3 

1.21-5 

9035.  0 

1.75-4 

1.  50-4 

1.  19-4 

8. 83-3 

6. 69-3 

3. 83-3 

74 

9978,  1 

I  21-4 

I.  01-4 

7  43-3 

4, 68-3 

2.  43-5 

1.  12-3 

10345.  3 

X.  63-4 

1.36-4 

1.01-4 

6. 37-3 

3.  78-3 

2.  16-3 

70 

11339.  1 

1  10-4 

9.  19-3 

6.  82-3 

4,31-3 

2. 27-3 

I.  03-3 

11746.5 

1.08-4 

D.  94-3 

6,  35-5 

4.  13-3 

2.  23-3 

1.09-3 

82 

12824.  7 

I  00-4 

8, 43-3 

6. 29-5 

4,01-3 

2.  13-3 

9.  88-6 

13270, 2 

8. 76-5 

7  26-3 

3.  33-3 

3. 38-3 

1  83-3 

9. 02-6 

87 

14876, 0 

9  04-3 

7  63-5 

5  74-3 

3. 70-3 

1,  99-3 

9.  34-6 

15373,0 

7.39-5 

6, 13-3 

4.  33-3 

2. 90-3 

1.  38-3 

7.  87-6 

92 

17171.2 

8.  22-3 

6,  99-5 

3.  30-3 

3.  46-3 

1.  89-3 

8,93-6 

17727  0 

6.  50-5 

3,  44-3 

4. 03-3 

2.  61-3 

1.  44-3 

7.  18-6 

56 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strength'  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Ziff  Rydbergs,  22  <  Z  =£  92 
See  page  31  for  Explanation  of  Tables 


A1  -IS  A1  -  16 


z 

ae 

E'«.  008 

E'«.  04 

E  '**  10 

E 21 

E'-.  41 

E  75 

4  E 

E'«.  008 

E'«.  04 

E'-. 10 

E'«.  21 

E'“.  41 

E'-.  75 

22 

543.  9 

2.  05-3 

1.  92-3 

1.  79-3 

1.71-3 

1.  76-3 

1.  90-3 

550.  7 

1.  48-3 

1.  24-3 

9.  23-4 

3.91-4 

3.  23-4 

1. 62-4 

26 

839.  5 

1.  24-3 

1.  16-3 

1.  07-3 

1.  01-3 

1.  03-3 

1.  10-3 

849.  7 

7.  51-4 

6. 28-4 

4.  69-4 

3.  03-4 

l.  76-4 

1. 01-4 

30 

1198.  9 

8.  85-4 

8. 10-4 

7.  25-4 

6.  62-4 

6.  49-4 

6.  80-4 

1216.  9 

3.  60-4 

3. 01-4 

2.  23-4 

l.  48-4 

8.  83-3 

3.  47-5 

34 

1627.3 

7,  04-4 

6. 34-4 

3.  32-4 

4.  84-4 

4.  55-4 

4.  64-4 

1656. 0 

1.  60-4 

1.33-4 

9.  99-5 

6.  61-3 

4.  02-5 

2.  37-5 

39 

2125.  9 

3.  76-4 

5.  14-4 

4.  39-4 

3.  75-4 

3.  42-4 

3.  43-4 

2171.  6 

6.  95-5 

5.  80-5 

4.  34-5 

2.  88-3 

1.78-3 

1.  16-5 

42 

2697.  3 

4.  74-4 

4. 20-4 

3.  55-4 

2.  98-4 

2.  68-4 

2.  66-4 

2769.  1 

3.  20-3 

2. 67-3 

2.  01-5 

1.  34-3 

8.  41-6 

5.  67-6 

46 

3345.  2 

3.  94-4 

3.  47-4 

2.  92-4 

2  43-4 

2.  16-4 

2.  13-4 

3449  0 

1.  67-4 

1.  33-4 

9.  62-3 

3.  99 

3.  38-3 

1.  93-3 

SO 

4073.  2 

3.  30-4 

2. 91-4 

2.  43-4 

2.01-4 

1.  77-4 

1.  75-4 

4175.  0 

1.  43-4 

1  15-4 

8.  11-5 

4.  9(  -  / 

2.  72-3 

1.  43-5 

S4 

4896.  0 

2.  81-4 

2.  47-4 

2.  06-4 

1.  69-4 

1.  48-4 

1.  46-4 

4979.  8 

l.  20-4 

9.  62-3 

6.  79-3 

4.  19-3 

2.  22-3 

1.  14-5 

59 

5799.  1 

2  44-4 

2.  14-4 

1.  78-4 

1.  44-4 

1.  26-4 

1.  24-4 

3868.  1 

9.  89-3 

7.  93-3 

5  61-5 

3.  dO-3 

1.  80-3 

8.  88-6 

62 

6798. 3 

2.  16-4 

1.  89-4 

1,  3S-4 

1.26-4 

1.  09-4 

1.  06-4 

6845.  3 

7.  80-3 

6.  27-3 

4.  41-3 

2.  66-5 

1.  39-3 

6.  66-6 

66 

7887.  4 

1.  98-4 

1.  73-4 

1  41-4 

1.  12-4 

9.  42-3 

9.  10-3 

7921. 4 

5.  37-3 

4.  34-3 

3  10-3 

1.  93-5 

1.  13-3 

7.  10-6 

70 

9078.  2 

1.  23-4 

1.  06-4 

8.  39-5 

6.  32-3 

4.  98-3 

4.  36-5 

9121.  4 

8.  32-3 

7.  45-3 

6.  14-3 

4.  94-3 

4.  26-3 

4.  24-5 

74 

10385.2 

7.  12-5 

6.  38-3 

3.  34-5 

4.  89-5 

4  74-5 

5,  17-3 

10459. 0 

1.  06-4 

9. 32-3 

7.  69-9 

6.  17-3 

3.  27-5 

3.  20-5 

7* 

11850. 7 

9  42-5 

8. 30-5 

6.  89-5 

5.  59-5 

4.  84-5 

4.  05-3 

11934. 7 

1.  02-4 

8.  93-3 

7.  33-3 

5.  83-5 

4.  93-3 

4.  83-3 

92 

13470.  6 

9  19-5 

0.  04-3 

6. 58-5 

5.  16-3 

4. 26-3 

4.  10-3 

13560. B 

9.  36-5 

8. 20-3 

6.  72-3 

5.  30-5 

4.  41-3 

4.  28-3 

97 

15733. 3 

8.  37-5 

7.  30-5 

3.  91-3 

4.  33-5 

3.  39-5 

3.  34-5 

15830.  6 

8.  29-5 

7. 26-3 

3  93-5 

4.  63-3 

3.  78-3 

3.  62-5 

92 

18298. 7 

7.  51-5 

6.  54-5 

3.  26-3 

3.  97-3 

3. 04-5 

2. 74-3 

18403. 3 

7.  32-3 

6.  40-3 

3.  21-5 

4.  02-3 

3.  22-3 

3.  05-5 

Z 

aE 

E'-.  008 

E'".  04 

Al  -  17 

£'=■.  10  E'«.  21 

E 41 

E 75 

A  E 

E  '*«  008 

E'«.  04 

Al  -  18 

E'«.  10 

E'«.  21 

E"  U 

E'«.  73 

22 

390.  5 

2  58-4 

2.  11-4 

1.  51-4 

9.  18-3 

4. 82-3 

2.  38-3 

596.  L 

2.  04-4 

1. 72-4 

1.  32-4 

9.  73-5 

7.  »  -3 

6.  57-5 

26 

898.  2 

2.  48-4 

2.  01-4 

1.  43-4 

8.  75-5 

4.  76-3 

2.  35-3 

906.  3 

1.  11-4 

9.  40-3 

7.  38-5 

5.  63-3 

4. 61-5 

4.  25-5 

30 

1272.  2 

2.  58-4 

2. 09-4 

1.  48-4 

9.  22-3 

5.  21-5 

3  00-5 

1284.  9 

4.  94-3 

4. 26-5 

3.  48-3 

2.  86-5 

2.  34-5 

2.  50-5 

34 

1712.  8 

2.  51-4 

2. 03-4 

1.  44-4 

9.  01-3 

5.  17-5 

3.  06-5 

1736. 2 

2.  05-5 

1.  84-5 

1.  61*  5 

1.  45-5 

1.  42-5 

1.  48-3 

38 

2221.  2 

2.  26-4 

1.  82-4 

1.  30-4 

8.  09-5 

4.  61-5 

2.  70-3 

2264.  7 

1.  05-5 

9. 79-6 

9. 20-6 

9.  06-6 

9.  55-6 

1,  04-5 

42 

2799.  2 

1.  95-4 

1.  37-4 

l.  11-4 

6.  91-5 

3.  89-5 

2.  21-5 

2875.  4 

7.  32-6 

7.  13-6 

7.  10-6 

7. 44-6 

8.  22-6 

9.  25-6 

46 

3454.  4 

1.  41-5 

1  15-3 

8.  18-6 

3.  06-6 

2.  77-6 

1.  49-6 

3373. 9 

9.  1 l*-6 

8.  78-6 

8.  60-6 

8.  86-6 

9.  69-6 

1.  09-5 

50 

4233.  5 

6.  18-6 

5.  23-6 

4.  01-6 

2.  Pl-6 

1.  92-6 

1.  46-6 

4345.  8 

2.  80-4 

2.  29-4 

1.  65-4 

1.  02-4 

5.  48-5 

2.  88-5 

54 

5115.  0 

3.  45-6 

2.  97-6 

2.  36-6 

1.  77-6 

1.  36-6 

1.  18-6 

5188.  1 

2.  38-4 

1.  96-4 

1. 42-4 

8.  98-5 

5.  07-5 

2.  95-5 

58 

6108.  1 

2  27-6 

2. 07-6 

1.  83-6 

1.  63-6 

1.  33-6 

1.  61-6 

6122.  6 

2.  04-4 

1.68-4 

1. 24-4 

7.  96-3 

4.  70-5 

2.  98-5 

62 

7153.  7 

1.  76-4 

1.  46-4 

1.  09-4 

7.  13-3 

4.  43-5 

3.  03-5 

7220. 3 

9.  66-7 

7.  97-7 

5.81-7 

3.  65-7 

1.  98-7 

1.  03-7 

66 

8293.  3 

1.  33-4 

1.  28-4 

9.  61-5 

6.  47-5 

4.  19-5 

3.  06-5 

8377.  0 

3.  31-4 

3.  08-4 

6. 82-4 

8. 25-4 

1.  01-3 

1.  24-3 

70 

9550.  3 

1.  34-4 

1. 13-4 

8.  57-3 
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TABLE  IV.  Collision  Strengths  S2  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  22  Z  <  92 
See  page  31  for  Explanation  of  Tables 
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1. 17-2 

1.23-2 

1.  30-2 

50 

3721. 4 

1.  41-3 

1.  21-3 

9.  63-4 

7.  30-4 

5.  71-4 

3.  07-4 

3814. 6 

9.  32-3 

9. 57-3 

9.  95-3 

1.05-2 

1.  11-2 

1.  18-2 

54 

4404. 8 

1.  18-3 

1. 02-3 

8.  15-4 

6. 22-4 

4.  92-4 

4.  43-4 

4528.  3 

8.  36-3 

8. 59-3 

8.  95-3 

9. 42-3 

9.  99-3 

1.  07-2 
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3141.  6 

1.  01-3 

8. 74-4 

7.  01-4 

5.  38-4 

4.  30-4 

3.  92-4 

5303.  5 

7.  56-3 

7.  77-3 

8,  10-3 

8. 54-3 

9.  09-3 

9.  76-3 

62 

3930.  1 

8.  78-4 

7.  59-4 

6  12-4 

4. 73-4 

3.  82-4 

3.  32-4 

6140.  7 

6.  88-3 

7.  08-3 

7.  38-3 

7. 80-3 

0.  33-3 

8.  99-3 

66 

6768. 8 

7  71-4 

6.  68-4 

3.  41-4 

4.  21-4 

3.  43-4 

3.21-4 

7040.  0 

6.  30-3 

6. 49-3 

6.  77-3 

7.  17-3 

7.  68-3 

8.  34-3 

70 

7633. 4 

6. 84-4 

3.  94-4 

4.  83-4 

3. 79-4 

3.  12-4 

2. 96-4 

8001.9 

3.  81-3 

3.  98-3 

6.  23-3 

6.  63-  3 

7.  13-3 

7.  79-3 

74 

8587. 4 

6. 12-4 

5.  34-4 

4.  36-4 

3. 45-4 

2.  88-4 

2  75-4 

9026.  6 

5.  39-3 

5.  54-3 

5.  80-3 

6. 16-3 

6.  65-3 

7.  32-3 

78 

9361.  8 

3.  53-4 

4. 84-4 

3  98-4 

3.  17-4 

2. 68-4 

2. 60-4 

10114.6 

3.01-3 

5.  16-3 

3.41-3 

3. 76-3 

6.  25-3 

6.  91-3 

82 

10574. 8 

5.  04-4 

4.  42-4 

3. 66-4 

2.  94-4 

2.  51-4 

2. 47-4 

11266. 3 

4.  69-3 

4  84-3 

5.  07-3 

5.  41-3 

5.  09-3 

6. 57-3 

87 

11888.7 

4.  53-4 

4. 00-4 

3. 33-4 

2.71-4 

2. 35-4 

2. 36-4 

12796. 0 

4.  34-3 

4.  49-3 

4.71-3 

5.  04-3 

5.  52-3 

6.21-3 

92 

13244.9 

4. 11-4 

3.  65-4 

3.  07-4 

2.  53-4 

2.  24-4 

2. 28-4 
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4.  05-3 

4.  19-3 

4.41-3 

4. 73-3 

5.  21-3 

5.91-3 
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22 
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1 .  48-2 

1. 

49-2 

1.  52-2 

1 .  57-2 

1.  65-2 

1.75-2 

527.  1 

3.  34-3 

2. 93-3 

2.  14-3 

1.  34-3 

7.  41-4 

4.  29-4 

26 

814.  2 

7.  91-3 

7. 

73-3 

7.  57-3 

7.  35-3 

7  74-3 

8.  08-3 

816.  6 

3.  71-3 

3.  32-3 

2.  83-3 

2.  33-3 

2.  00-3 

1.  82-3 

30 

1164.  7 

3.  14-3 

2. 

72-3 

2.  21-3 

1.  73-3 

1.  41-3 

1.  29-3 

1169.  8 

3.  29-3 

3.  11-3 

4.  90-3 

4. 71-3 

4.  60-3 

4.  39-3 

34 

1576. 2 

6.  46-3 

6. 

21-3 

3.  92-3 

5.  67-3 

5.  53-3 

5.  32-3 

1588.  5 

4.  20-3 

4. 07-3 

3.  92-3 

3. 80-3 

3.  73-3 

3.  73-3 

38 

2048. 1 

9.  82-3 

9. 

78-3 

9.  75-3 

9. 78-3 

9.  91-3 

1.  01-2 

2074.  7 

2.  94-3 

2. 83-3 

2.  70-3 

2. 38-3 

2.  51-3 

2,  51-3 

42 

2580. 6 

1.  12-2 

1. 

13-2 

1.  14-2 

1. 16-2 

1.  19-2 

1.  23-2 

2630.  4 

2.  13-3 

2.  04-3 

1.  92-3 

1.  81-3 

1.  73-3 

1.  74-3 

46 

3173.8 

1.  13-2 

1. 

14-2 

l.  16-2 

1. 19-2 

1.  23-2 

1.  28-2 

3258.  2 

1.  61-3 

1  33-3 

1.  42-3 

1.  33-3 

1.  27-3 

1.26-3 

50 

3828. 0 

1.  07-2 

1. 

09-2 

1.  11-2 

1. 14-2 

1.  19-2 

1.  24-2 

3960.  8 

1.  23-3 

1.  18-3 

1. 09-3 

1.01-3 

9.  39-4 

9,  31-4 

54 

4543.  6 

9.  87-3 

1. 

00-  2 

1.  03-2 

1.  06-2 

1.  11-2 

1.  17-2 

4741.  8 

1.  00-3 

9. 38-4 

8.  60-4 

7. 87-4 

7.  41-4 

7,  34-4 

58 

5320.  8 

9.  00-3 

9. 

15-3 

9.  40-3 

9.  75-3 

1.  02-2 

1.  08-2 

5605.  0 

8.  13-4 

7.  58-4 

6. 90-4 

6. 25-4 

3.  84-4 

3.  77-4 

62 

6160.  0 

8.  16-3 

8.  31-3 

8.  33-3 

8.  89-3 

9.  35-3 

9.  96-3 

6555.  1 

6.  70-4 

6. 22-4 

3.61-4 

3.  03-4 

4.  65-4 

4.  58-4 

66 

7061. 3 

7.  41-3 

7. 

33-3 

7.  78-3 

8.  11-3 

8.  56-3 

9.  18-3 

7397.  4 

3.  39-4 

3.  16-4 

4.  61-4 

4.  08-4 

3  74-4 

3.  67-4 

70 

8023.  3 

6.  73-3 

6. 

87-3 

7.  09-3 

7.  41-3 

7.  83-3 

8.  48-3 

8738.  1 

4.  70-4 

4. 32-4 

3. 82-4 

3.  34-4 

3.  02-4 

2.  93-4 

74 

9032.  2 

6.  13-3 

6. 

28-3 

6.  48-3 

6.  79-3 

7.  23-3 

7.  86-3 

9984,  6 

3.  99-4 

3. 65-4 

3. 20-4 

2. 73-4 

2.  45-4 

2,  37-4 

78 

10142.  3 

3.  63-3 

3. 

75-3 

3.  93-3 

6.  23-3 

6.  68-3 

7.  32-3 

11343.  5 

3.  42-4 

3. 10-4 

2.  69-4 

2. 28-4 

1.  99-4 

1.90-4 

82 

1 1296. 4 

3.  18-3 

3. 

30-3 

5.  49-3 

3.  78-3 

6.  21-3 

6.  84-3 

12831.  1 

2.  95-4 

2.  66-4 

2.  28-4 

1.  90-4 

1.  62-4 

l.  32-4 

87 

12829.  1 

4.  70-3 

4. 

81-3 

4.  99-3 

5.  27-3 

5.  69-3 

6.  34-3 

14882.  1 

2.  47-4 

2. 22-4 

1.  88-4 

1.  32-4 

1.  23-4 

1.  14-4 

92 

14462.9 

4.  29-3 

4. 

39-3 

4.  37-3 

4.  84-3 

5.  26-3 

5.  91-3 

17176.9 

2. 10-4 

1.87-4 

1. 56-4 

1.  23-4 

9.  70-5 

8. 48-5 

A1  -  J5  A1  _■> 
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328.  2 

6.  07-3 

3.  74-3 

3.  36-3 

3.  03-3 

4.  90-3 

4.  93-3 

336.  3 

5.  37-3 

4. 79-3 

4.  03-3 

3.  30-3 

2.  75-3 

2.  48-3 

26 

819.  4 

4.  49-3 

4. 30-3 

4.  08-3 

3.  93-3 

3.  92-3 

4.  02-3 

828.  1 

4.  66-3 

4. 28-3 

3.  79-3 

3.  31-3 

2.  96-3 

2.  78-3 
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1173.  7 

3.  18-3 

3.  06-3 

2.  94-3 

2.  88-3 

2.  92-3 

3.  04-3 

1184.  9 

4.  30-3 

4.  04-3 

3.71-3 

3.  39-3 

3.  15-3 

3.  04-3 

34 

1399.4 

2.  41-3 

2.  33-3 

2.  26-3 

2.  24-3 

2.  29-3 

2.  41-3 

1609,  0 

3.  08-3 

4. 94-3 

4.  76-3 

4.  60-3 

4.  50-3 

4.  49-3 

38 

2093.  0 

2.  47-3 

2. 44-3 

2.  42-3 

2.  44-3 

2.  33-3 

2.  63-3 

2102. 1 

2.  37-2 

2.  64-2 

2.  73-2 

2.  84-2 

2.  95-2 

3.  05-2 

42 

2638.  6 

1.  13-2 

1.  18-2 

1.22-2 

1.  28-2 

1.34-2 

1.  39-2 

2662. 2 

2.  00-2 

2. 06-2 

2.  14-2 

2.  24-2 

2.  34-2 

2.  44-2 

46 

3291.  1 

2.  28-2 

2.  33-2 

2.  45-2 

2.  37-2 

2.  69-2 

2.  82-2 

3303. 0 

1.23-3 

1. 19-3 

1.  15-3 

1.  14-3 

1.  18-3 

1.  26-3 

50 

3996.  8 

1.  82-2 

1.87-2 

1.95-2 

2.  03-2 

2.  13-2 

2.  27-2 

4026. 1 

6.  57-4 

6.  13-4 

3.  68-4 

3.  43-4 

5.  56-4' 

6.  05-4 

34 

4780.  9 

1.47-2 

1.  51-2 

1.  38-2 

1.66-2 

1.73-2 

1.  83-2 

4834.  3 

3.  09-4 

4.71-4 

4.  30-4 

4.  06-4 

4.  15-4 

4.  36-4 

58 

3647. 3 

1,  22-2 

1.  23-2 

1.31-2 

1.  37-2 

1.  43-2 

1.  33-2 

3733.  1 

4.  22-4 

3.  88-4 

3.  32-4 

3.  30-4 

3.  36-4 

3.  71-4 

62 

6600.  0 

1.  03-2 

1.  06-2 

1.  10-2 

1.  16-2 

1.  23-2 

1.  32-2 

6728.  6 

3.  61-4 

3. 31-4 

2.  90-4 

2.  76-4 

2.  79-4 

3.  09-4 

66 

7646.  6 

8.  81-3 

9.  08-3 

9.  49-3 

i.  00-2 

1.  07-2 

1.  15-2 

7827.  2 

3.  62-4 

3.  33-4 

3. 00-4 

2.  76-4 

2.  75-4 

2.  99-4 

70 

8791.  2 

7.  68-3 

7.  91-3 

8.  26-3 

8.  74-3 

?.  33-3 

1.  01-2 

9011.4 

2.  82-3 

2. 89-3 

3.  00-3 

3.  16-3 

3.  39-3 

3.  69-3 

74 

10041.  7 

6.  76-3 

6.  97-3 

7.  29-3 

7.  72-3 

0.  29-3 

9.  03-3 

10287.  1 

3.  09-3 

3.  19-3 

3.  33-3 

3.  38-3 

3.  80-3 

4.  27-3 

78 

11407.  0 

6.  02-3 

6. 20-3 

6.  49-3 

6.  89-3 

7.  42-3 

8.  16-3 

11677.  4 

2.  88-3 

2. 98-3 

3.  14-3 

3.  36-3 

3.  67-3 

4.  07-3 

62 

12897. 3 

5.  40-3 

3.  37-3 

3.  83-3 

6.  20-3 

6.  71-3 

7.  42-3 

13194. 6 

2.  62-3 

2.  72-3 

2.  87-3 

3.  08-3 

3.  37-3 

3.  77-3 

87 

14933.  0 

4.  77-3 

4.  92-3 

3.  13-3 

3.  49-3 

3.  97-3 

6.  66-3 

13290.2 

2.  32-3 

2.41-3 

2.  33-3 

2.  74-3 

3.  02-2 

3.  40-3 

92 

17237.4 

4.  25-3 

4.  39-3 

A  60-3 

4.  91-3 

3.  37-3 

6.  03-3 
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2.  06-3 

2. 14-3 

2. 26-3 

2.  44-3 

2.  70-3 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zetr  Rydbergs,  22  ^  Z  <  92 
See  page  31  for  Explanation  of  Tables 


A1  -  J7  A1  -  J8 
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/£ 

E  008 

E'=.  04 

E'«.  10 
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E'«.  41 
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ae 
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o 

o 

to 

E'«.  04 

E'«. 10 

E'«.  21 

E 41 
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543.  8 

1.  82.-1 

1.  88-1 

1.  97-1 

2.  06-1 

2.  14-1 

2.  19-1 

348.  1 

2.  40-2 

2.  43-2 

2.  48-2 

2.  53-2 

2.  39-2 

26 

836.  9 

1.  31-1 

l. 35-1 

1.  40-1 

1.  47-1 

1  52-1 

1.  37-1 

846.  4 

3.  28-3 

3.  19-3 

3.  09-3 

3.  01-3 

2.  98-3 

30 

1193.  1 

8.  81-2 

9.  09-2 

9.  47-2 

9.  90-2 

1  03-1 

1.  06-1 

1214. 7 

5.  19-4 

4. 70-4 

4.  10-4 

3.  34-4 

3.  17-4 

34 

1614.  6 

5.  77-2 

5.  95-2 

6.  20-2 

6.  48-2 

6.  75-2 

6.  98-2 

1657.  7 

1.  21-4 

1.02-4 

7.  83-5 

5.  60-5 

4.  06-5 

38 

2104.6 

1.  72-2 

1.  77-2 

1.  83-2 

1.  90-2 

1.  98-2 

2.  05-2 

2180.  0 

5.  10-5 

4. 43-5 

3.  61-5 

2.  85-5 

2.  33-5 

42 

2670. 8 

1  40-3 

1. 26-3 

1 . 08-3 

9.  07-4 

7.  81-4 

7.  20-4 

2770.  7 

1.  14-2 

1.  19-2 

1.  23-2 

1.  33-2 

1.  41-2 

46 

3314.  1 

8.  64-4 

7. 33-4 

5.  67-4 

3.  99-4 

2.  71-4 

2.  02-4 

3415.  5 

9.  62-3 

1. 00-2 

1.  05-2 

1.  12-2 

1.  19-2 

50 

4037.  7 

7.  06-4 

5.  93-4 

4.  49-4 

3.04-4 

1.  92-4 

1.  31-4 

4136.  1 

8.  12-3 

8. 44-3 

8.  91-3 

9.  48-3 

1.  01-2 

54 

4846. 2 

6.  10-4 

5.  13-4 

3.  88-4 

2.  62-4 

1.  65-4 

1.  11-4 

4935.  9 

6.  92-3 

7.  19-3 

7.  59-3 

8.  09-3 

8.  66-3 
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5744. 8 

5.  50-4 

4. 65-4 

3.  36-4 

2.  43-4 

1.  60-4 

1.  13-4 

3819.  3 

5.  94-3 

6.  18-3 

6.  34-3 

6.  98-3 

7.  49-3 

62 

6739.  3 

5.  41-4 

4. 67-4 

3.  71-4 

2.  75-4 

2.  02-4 

1.  64-4 

6791.  7 

3.  15-3 

3. 36-3 

3.  67-3 

6.  07-3 

6.  35-3 

66 

7833.  4 

8.  21-4 

7  70-4 

7.  08-4 

6.  53-4 

6.  24-4 

6,  34-4 

7863. 3 

4.  23-3 

4.  43-3 

4.  69-3 

3.  04-3 

3.  43-3 

70 

9042.0 

3.  49-4 

3.  34-4 

3.  20-4 

3.  17-4 

3.  34-4 

3.  74-4 

9037.  5 

2.  06-3 

2. 11-3 

2.  19-3 

2.  31-3 

2.  47-3 

74 

10338.  4 

4.  24-3 

4.  40-3 

4.  64-3 

4.  98-3 

5.  41-3 

3.  97-3 

10378.  8 

3.  07-4 

2. 94-4 

2.  81-4 

2.  78-4 

2.  93-4 

78 

11757.3 

4.  02-3 

4. 18-3 

4.  43-3 

4.  78-3 

3.  23-3 

5.  82-3 

1 1850.  3 

1.  90-4 

1.  74-4 

1.  56-4 

1.  45-4 

1.  48-4 

82 

13281.  3 

3.  62-3 

3. 77-3 

4.  00-3 

4.  32-3 

4.  75-3 

5.  32-3 

13471. 6 

1.  66-4 

1.  32-4 

1.  35-4 

1.  24-4 

1.  26-4 

87 

15385.  3 

3.  24-3 

3. 37-3 

3.  58-3 

3.  88-3 

4.28-3 

4.  85-3 

13733.  0 

1.  41-4 

1. 28-4 

1.  13-4 

1.  02-4 

1.  02-4 
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17741. 0 

2.  93-3 

3.  03-3 

3.  23-3 

3. 52-3 

3.  92-3 

4.  47-3 

18300.  8 

1.  21-4 

1.  09-4 

9.  30-3 

8.  42-5 

8.  29-5 
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E '**.  008 

E 04 

A1  -  J9 

E'*.  10  E '*=.  21 

E'«.  41 

E'*.  73 

AE 

E'«=.  008 

E'«.  04 

A1  -  J10 

E  10  E 21 

E'o.  41 

22 

388.  1 

7.  54-3 

7. 37-3 

7.  64-3 

7.  79-3 

7.  98-3 

8.  17-3 

593.  2 

7.  70-2 

8. 07-2 

8. 58-2 

9.  17-2 

9.  72-2 

26 

892.  6 

1.  32-2 

1.  36-2 

1.  42-2 

1.  48-2 

1.  55-2 

1.  61-2 

899.  6 

4.  79-2 

5.01-2 

5.  32-2 

3.  68-2 

6.  01-2 

30 

1261.  5 

1.  62-2 

1. 68-2 

1.  76-2 

1. 86-2 

1.  96-2 

2.  04-2 

1272. 3 

3.  05-2 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  £'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 
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14263.  1 

9.  58-8 

9.  68-8 

1. 01-7 

1.  10-7 

1.  28-7 

1.  55-7 

82 

15778  5 

3 

64-8 

3. 

17-8 

4.  64-8 

4.  26-8 

4.  26-8 

4.  70-8 

16412.  2 

5.  71-8 

5.  77-8 

6.  02-8 

6.  61-8 

7.  73-8 

9.  39-8 

87 

18787  7 

3. 

47-8 

3. 

22-8 

2.  96-8 

2.  81-8 

2  89-8 

3.  27-8 

19490  0 

3.  05-8 

3.  09-8 

3. 22-8 

3.  55-8 

4.  17-8 

5.  12-8 

92 

22303. 4 

2. 

09-8 

1.  96-8 

1.  84-8 

1. 78-8 

1.  88-8 

2.  18-8 

23083.  5 

1.  67-8 

1.  69-8 

1.  76-8 

1.  94-8 

2.  28-8 

2.  83-8 

Z 

A  E 

E '•  008 

E  '*».  04 

A1  -  J17 

E'=.  10  E'=.  21 

E'o.  41 

E  75 

AE 

E'=.  008 

E  '=.  04 

A1  -  J18 

E'*.  10  E'=.  21 

E'-.  41 

E'=.  75 

22 

677.  4 

2.  39-3 

2.  10-3 

1.  74-3 

1.  41-3 

1  21-3 

1.  17-3 

679.  0 

3.  33-3 

3. 49-3 

3.  74-3 

4.  23-3 

4.  95-3 

5.  73-3 

26 

1007.  8 

1.  39-3 

1. 17-3 

8.  93-4 

6.  23-4 

4.  29-4 

3.  34-4 

1009.  8 

2  15-3 

2.  24-3 

2.  43-3 

2.  76-3 

3.  23-3 

3.  74-3 

30 

1407.  2 

7  06-4 

6.  52-4 

4.  83-4 

3.  18-4 

1  96-4 

1.  32-4 

1410.  1 

1.  21-3 

1  25-3 

1.  35-3 

1.  53-3 

1.  78-3 

2.  05-3 

34 

1880.  5 

4.  09-4 

3.  44-4 

2.  62-4 

1.  84-4 

1  30-4 

1  04-4 

1884. 3 

5.  85-4 

6.  00-4 

6. 38-4 

7.  12-4 

8.  20-4 

9.  39-4 

38 

2433. 9 

2.  10-4 

1.  84-4 

1.  34-4 

1.  28-4 

1.  15-4 

1.  13-4 

2438.  3 

2.  41-4 

2. 42-4 

2. 51-4 

2.  73-4 

3.  10-4 

3.  33-4 

42 

3073. 6 

1.  15-4 

1.  07-4 

9.  92-5 

9.  50-5 

9.  78-5 

1.  06-4 

3078. 8 

8.  37-5 

8.  11-5 

7.  96-5 

8.  19-3 

0.  93-5 

1.  00-4 

46 

3806. 4 

6.  28-5 

6.  05-5 

5.  91-3 

6.  04-5 

6.  56-5 

7.  36-5 

3813  3 

2.  73-5 

2.  47-5 

2.  17-5 

1.  94-S 

1.  88-5 

1.  93-5 

50 

4640. 0 

3.  22-5 

3.  15-5 

3.  13-5 

3.  27-3 

3.  62-5 

4.  12-5 

4650.  4 

1.  05-5 

8. 85-6 

6. 84-6 

4.  95-6 

3.  67-6 

3.  15-6 

54 

3583. 6 

1.  64-5 

1.  61-5 

1.  61-5 

1.69-5 

1.  89-5 

2.  17-3 

5599.  7 

4.  87-6 

3. 99-6 

2. 89-6 

1.  80-6 

9.  92-7 

5.  55-7 

58 

6648. 2 

8.  33-6 

8.  41-6 

8.  44-6 

8.  91-6 

9.  96-6 

1.  15-5 

6672.  2 

2.  53-6 

2. 07-6 

1. 48-6 

8.  94-7 

4.  32-7 

2.  04-7 

62 

7846. 6 

4.  63-6 

4.  56-6 

4.  58-6 

4.  83-6 

5.  44-6 

6.  33-6 

7881.  1 

1.  40-6 

1  15-6 

8. 32-7 

3.  13-7 

2.  77-7 

1.  47-7 

66 

9193. 7 

2.  60-6 

2.  56-6 

2.  58-6 

2.  74-6 

3.  08-6 

3  61-6 

9241.  5 

8  08-7 

6.  68-7 

4.  90-7 

3.  15-7 

1.  83-7 

1.  17-7 

70 

10706.  8 

1  51-6 

1.  49-6 

1.  50-6 

1.  60-6 

1  81-6 

2.  13-6 

10771.  3 

4.  78-7 

3.  98-7 

2.  97-7 

1  98-7 

1.25-7 

8.  94-8 

74 

12406. 6 

8.  99-7 

8.  91-7 

9.  04-7 

9.  64-7 

1.  10-6 

1.  30-6 

12491.  7 

2.  90-7 

2. 43-7 

1. 84-7 

1.26-7 

8.  47-8 

6.  58-8 

78 

14317. 3 

5  50-7 

3.  47-7 

5.  57-7 

5.  96-7 

6.  83-7 

8.  16-7 

14427.  4 

1.  79-7 

1.  31-7 

1.  16-7 

8.  16-8 

5.  75-8 

4.  75-8 

82 

16468. 0 

3.  44-7 

3.  43-7 

3.  50-7 

3.  77-7 

4.  35-7 

5.  24-7 

16608. 0 

1.  12-7 

9.  54-8 

7.  41-8 

5.  34-8 

3.  92-8 

3.  40-8 

87 

19547. 4 

1.  96-7 

1.  96-7 

2. 02-7 

2. 19-7 

2.  54-7 

3,  10-7 

19732. 9 

6.  39-8 

5.  48-8 

4. 32-8 

3.  20-8 

2.  45-8 

2.  23-8 

92 

23142.0 

1.  14-7 

1.  15-7 

1.  19-7 

1.30-7 

1  52-7 

1.  88-7 

23383  0 

3.  70-8 

3.  20-8 

2. 56-8 

1.  94-8 

1.  55-8 

1.  47-8 

Z 

ae 

E'».  008 

E'«.  04 

A1  -  J19 

E'«.  10  E'«.  21 

E  41 

E'  =  .  75 

AE 

E 008 

E'«.  04 

A1  -  Kl 

E'*.  10 

E'-.  21 

E'-.  41 

E 73 

22 

734.  3 

1.  64-4 

1.  53-4 

1.  38-4 

1.  24-4 

1.  14-4 

1  10-4 

517  7 

1.  48-2 

1.  24-2 

9.  26-3 

5.  94-3 

3.  24-3 

1.  62-3 

26 

1079. 7 

9.  84-5 

9.  12-5 

8.  20-5 

7  31-5 

6  71-5 

6.  31-5 

801.  3 

9.  46-3 

7.  96-3 

6. 02-3 

4.  04-3 

2.  51-3 

1.  65-3 

30 

1496. 0 

6.  03-5 

5.  56-3 

4.  98-5 

4.  42-3 

4.  06-5 

3.  94-5 

1144. 4 

6.  30-3 

5.  62-3 

52-3 

3. 47-3 

2.  76-3 

2.  45-3 

34 

1987. 7 

3.  72-5 

3.  42-5 

3.  03-5 

2.  70-5 

2.  47-5 

2.  41-5 

1346.  0 

4.  82-3 

4.  30-2 

3. 70-3 

3.  19-3 

2.  93-3 

2.  94-3 

38 

2559.  7 

2.  30-5 

2.  11-5 

1.  87-3 

1.  65-3 

1  51-5 

1.  47-5 

2005.  3 

3.  77-3 

3.  44-3 

3.  07-3 

2.  80-3 

2.  74-3 

2.  87-3 

42 

3218. 1 

1.  43-5 

1  30-5 

1.  13-3 

1.  01-5 

9.  20-6 

8,  98-6 

2322  0 

3.  05-3 

2.81-3 

2.  57-3 

2.  41-3 

2.  43-3 

2.  60-3 

46 

3969  8 

8.  85-6 

8.  07-6 

7.  10-6 

6.  19-6 

5.  62-6 

5.  49-6 

3095.  2 

2.  53-3 

2.  35-3 

2.  17-3 

2.  08-3 

2.  13-3 

2.  31-3 

50 

4823. 1 

5.  51-6 

5.  01-6 

4.  39-6 

3.  81-6 

3  43-6 

3.  37-6 

3724. 0 

2  14-3 

2.  00-3 

1.  86-3 

1.  80-3 

1.  87-3 

2.  05-3 

34 

5787. 6 

3.  45-6 

3.  13-6 

2.  74-6 

2.  37-6 

2.  13-6 

2.  09-6 

4407. 4 

1.  84-3 

1. 73-3 

1.  62-3 

1.  58-3 

1.  66-3 

1.  83-3 

58 

6874. 4 

2.  18-6 

1.  98-6 

1.  72-6 

1.  48-6 

1.  33-6 

1.  31-6 

5144.  1 

1.  61-3 

1.  32-3 

1.  43-3 

1.41-3 

1.  48-3 

1.  66-3 

62 

8096. 7 

1.  39-6 

1.26-6 

1.  10-6 

9.  41-7 

8.  47-7 

8.  33-7 

3932. 6 

1.  42-3 

1.  35-3 

1.  28-3 

1.27-3 

1.33-3 

1.  31-3 

66 

9469. 6 

8.  96-7 

8.  11-7 

7.  05-7 

6.  06-7 

5.  46-7 

5.  41-7 

6771.  2 

1.28-3 

1.21-3 

1.  16-3 

1.  15-3 

1.  23-3 

1.40-3 

70 

11010.  8 

3.  84-7 

3.  28-7 

4.  59-7 

3.  93-7 

3.  57-7 

3.  57-7 

7637.  6 

1.  16-3 

I. 11-3 

1.  06-3 

1.  06-3 

1.  14-3 

1.  30-3 

74 

12741. 4 

3.  84-7 

3.  48-7 

3  03-7 

2. 62-7 

2.  38-7 

2.  40-7 

8589.  4 

1.06-3 

1. 02-3 

9. 80-4 

9.  88-4 

1.  07-3 

1.23-3 

78 

14686.  1 

2  56-7 

2.  32-7 

2.  02-7 

1.  76-7 

1.  61-7 

1.  64-7 

9563. 5 

9.  82-4 

9.  44-4 

9.  13-4 

9.  28-4 

1.  01-3 

1.  17-3 

82 

16874. 7 

1.71-7 

1.  56-7 

1.  37-7 

1.  19-*> 

1.  11-7 

1.  14-7 

10376.  2 

9.  16-4 

8. 84-4 

8. 62-4 

8.  80-4 

9.  66-4 

1.  13-3 

87 

20008. 6 

1  03-7 

9.  60-8 

8  47-8 

7  49-8 

7  07-8 

7.  47-8 

11889.6 

8  30-4 

8. 24-4 

8. 09-4 

8.  32-4 

9.  22-4 

1.  09-3 

92 

23667. 4 

6.  50-8 

5.  96-8 

5.  30-8 

4.  76-8 

4.  59-8 

4.  98-8 

13245.  2 

7.  98-4 

7. 77-4 

7.  68-4 

7. 98-4 

8.  92-4 

1.  06-3 

Z 

ae 

E'».  008 

E'n.  04 

A1  -  K2 

E'=.  10  E'**.  21 

E'«.  41 

E'=*.  73 

AE 

E'-.  008 

E 04 

A1  -  K3 

E'».  10 

E'«.  21 

E  41 

E'«*.  73 

22 

521.3 

1.  17-2 

1.  10-2 

1.03-2 

1.  00-2 

1.  03-2 

1.  11-2 

523.  7 

6.  98-3 

6. 36-3 

6.  10-3 

3.  84-3 

3.  93-3 

6.  36-3 

26 

805.  6 

8.  71-3 

8.  23-3 

7.  77-3 

7.  60-3 

7.  90-3 

8.  53-3 

816.  3 

4.  41-3 

3. 98-3 

3.  47-3 

3.  05-3 

2.  86-3 

2.  90-3 

30 

1150. 3 

6.  53-3 

6. 03-3 

5.  48-3 

5.  10-3 

3.  09-3 

5.  36-3 

1172.2 

3.  12-3 

2. 76-3 

2.  32-3 

1.92-3 

1.  68-3 

1.  63-3 

34 

1335.6 

4.  91-3 

4. 40-3 

3  Si-3 

3.  32-3 

3.  09-3 

3.  13-3 

1593.6 

2.  33-3 

2. 03-3 

1.68-3 

1.34-3 

1.  12-3 

1.05-3 

3B 

2021.3 

3.  75-3 

3.30  3 

2.  76-3 

2.  29-3 

2.  02-3 

1.97-3 

2085.  1 

1.  51-3 

1.24-3 

8. 90-4 

3.  43-4 

2.  79-4 

1.  31-4 

42 

2548.  9 

2.  94-3 

2.  56-3 

2. 10-3 

1.  68-3 

1.  43-3 

1.  36-3 

2641.6 

1.20-3 

9.  84-4 

7.  07-4 

4.31-4 

2.21-4 

1.  02-4 

46 

3136. 8 

2.  37-3 

2.  03-3 

1.  66-3 

1.  30-3 

1.08-3 

1.01-3 

3270. 1 

9.  82-4 

8.  04-4 

3.  79-4 

3. 33-4 

1.  80-4 

8.  22-5 

50 

3785.  9 

1.  95-3 

1.  68-3 

1.  35-3 

1.  04-3 

8.  52-4 

7.  94-4 

3973. 4 

8.  19-4 

6. 72-4 

4.  84-4 

2.  96-4 

1.  31-4 

6.  83-5 

34 

4496.  3 

1.  63-3 

1.  40-3 

1  12-3 

8.  59-4 

6.  95-4 

6.  45-4 

4754.  9 

6.  95-4 

3.71-4 

4.  13-4 

2. 33-4 

1.  29-4 

3.  82-3 

38 

3268.  2 

1.  39-3 

1.  19-3 

9.  43-4 

7.  23-4 

3.81-4 

3.  39-4 

3618.  6 

5.  98-4 

4. 93-4 

3.  37-4 

2.  19-4 

1.  12-4 

3.  07-5 

62 

6101.9 

1.  20-3 

1.  02-3 

8.  12-4 

6.  19-4 

4.  96-4 

4.  60-4 

6369. 0 

3.21-4 

4, 30-4 

3.  13-4 

1.  93-4 

9.  94-3 

4.  49-3 

66 

6997.  8 

1.  04-3 

8.  92-4 

7.  07-4 

3.  37-4 

4.  30-4 

3. 99-4 

7611.4 

4.  39-4 

3. 80-4 

2.  70-4 

1.  72-4 

8.  91-3 

4.  03-3 

70 

7936.  0 

9.  20-4 

7. 86-4 

6.  23-4 

4.  72-4 

3.  77-4 

3.  31-4 

8732.  3 

4.  09-4 

3. 39-4 

2. 49-4 

1. 55-4 

0.  08-5 

3.  68-5 

74 

8977.  0 

8.  19-4 

6. 99-4 

5.  34-4 

4.  19-4 

3.  33-4 

3.  13-4 

9998. 7 

3.  67-4 

3. 06-4 

2.  23-4 

1.  42-4 

7.  42-5 

3.  39-3 

78 

10061. 1 

7.  34-4 

6.  27-4 

4.  96-4 

3.  76-4 

3.  00-4 

2.  82-4 

11359.  4 

3.  32-4 

2. 78-4 

2. 06-4 

1. 30-4 

6.  88-3 

3.  17-5 

82 

11208.7 

6.  63-4 

5.  66-4 

4.  48-4 

3.  39-4 

2.  72-4 

2.  56-4 

12844. 3 

3.  03-4 

2, 34-4 

1.90-4 

1.21-4 

6.  44-3 

2.  99-3 

87 

12733.  1 

5.  89-4 

3.  03-4 

3.  98-4 

3.  02-4 

2.  42-4 

2.  30-4 

14894. 0 

2.  72-4 

2. 30-4 

1.73-4 

1. 12-4 

6.  01-3 

2.  82-3 

92 

14338.2 

5.  28-4 

4.  51-4 

3.  37-4 

2.71-4 

2.  18-4 

2.  09-4 

17188.  6 

2.  47-4 

2. 10-4 

1.60-4 

1.04-4 

3.  69-3 

2.  70-3 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  =$  Z  92 
See  page  31  for  Explanation  of  Tables 


A1  -  K4  A1  -  K5 


z 

A  E 

E ' 

a 

o 

o 

CD 

E'o  04 

E'«.  10 

E  '**.  21 

E'».  41 

E'«.  75 

A  E 

E'*.  008 

E'».  04 

E'=.  10 

E'«.  21 

E'“.  41 

E'=.  73 

22 

533.  0 

6. 

66-3 

5  57-3 

4  18-3 

2.  80-3 

1  75-3 

1.  19-3 

536  9 

5.  65-3 

4. 98-3 

4.  14-3 

3.  38-3 

2.  94-3 

2.  85-3 

26 

823  5 

4. 

05-3 

3  35-3 

2-  47-3 

1  59-3 

9  20-4 

5  54-4 

029  6 

3.  73-3 

3  30-3 

2.  78-3 

2.  33-3 

2.  09-3 

2.  07-3 

30 

» 178  0 

2 

72-3 

2.  24-3 

1.  62-3 

1  02-3 

5.  59-4 

3  04-4 

1187  5 

2.  69-3 

2. 39-3 

2.  04-3 

1.  75-3 

1.  61-3 

1.  62-3 

34 

1597  9 

1 

97-3 

1.  62-3 

1  17-3 

7.  24-4 

3.  87-4 

2.  00-4 

1612.  6 

2.  05-3 

1.83-3 

1.  58-3 

1.  37-3 

1.  29-3 

1.  31-3 

38 

2088. 9 

1 

84-3 

1  59-3 

1.  29-3 

1.  00-3 

8.  15-4 

7.  45-4 

2107.  6 

1.  62-3 

1.  45-3 

1.26-3 

1.  11-3 

1.  05-3 

1.  08-3 

42 

2655  0 

1 

48-3 

1.  28-3 

1  02-3 

7.  80-4 

6.  16-4 

5.  51-4 

2675.  4 

1.  31-3 

1.  18-3 

1.  03-3 

9.  06-4 

8.  63-4 

8.  96-4 

46 

3297  3 

1 

22-3 

1  05-3 

8.  33-4 

6.  25-4 

4.  83-4 

4.  23-4 

3319.  4 

1.  08-3 

9.  71-4 

8.  47-4 

7.  50-4 

7.  17-4 

7.  49-4 

50 

4019  8 

1 

03-3 

8.  81-4 

6.  95-4 

5.  14-4 

3.  88-4 

3. 34-4 

4043.  6 

9.  03-4 

8. 13-4 

7.  09-4 

6.  27-4 

6.  01-4 

6.  32-4 

54 

4827  2 

8 

87-4 

7  57-4 

5.  93-4 

4.  32-4 

3.  18-4 

2.  67-4 

4852.  7 

7.  66-4 

6.  89-4 

6.  01-4 

5.  31-4 

3.  08-4 

5.  37-4 

58 

5724  7 

7 

85-4 

6  68-4 

5  19-4 
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TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zd r  Rydbergs,  22  Z  92 
See  page  31  for  Explanation  of  Tables 
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c  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zc(r  Rydbergs,  22  Z  92 
See  page  31  for  Explanation  of  Tables 


A1  -  Ml  B1  -  D1 


Z 

IE 

E 008 

E'=.  04 

E'»,  10 

E  '**.  21 

E'*.  41 

E 75 

AE 

E  008 

E'«*.  04 

E'-.  10 

E'«.  21 

£'=  41 

E'«.  73 

22 

640.  3 

8.  01-3 

7. 23-3 

5.  20-3 

3.  15-3 

1.  59-3 

7.  03-4 

493.  8 

8.  82-4 

7. 74-4 

6.  41-4 

5.  24-4 

4.  53-4 

4.  67-4 

26 

959.  9 

6.08-3 

4.  97-3 

3.  55-3 

2.  14-3 

1.  07-3 

4.  75-4 

767  5 

3  68-4 

3.  16-4 

2.  44-4 

1.65-4 

1.  10-4 

7.  94-3 

30 

1345.  5 

4.  41-3 

3. 59-3 

2.  56-3 

1.  54-3 

7.  68-4 

3.  40-4 

1096.  0 

i.  16-4 

1.  00-4 

7.  71-3 

5.  39-3 

3.  34-3 

2.  63-5 

34 

1799.  5 

3  32-3 

2,  70-3 

1.  92-3 

1.  15-3 

5.  74-4 

2.  53-4 

1475.  7 

3.  81-3 

3.  41-5 

2.  84-5 

2.  38-5 

2.  21-5 

2.  43-3 

38 

2324.  8 

2  58-3 

2.  10-3 

1.  49-3 

8.  91-4 

4  44-4 

1.  96-4 

1903.  9 

1.  43-5 

1.  31-5 

1.  14-3 

1.  04-5 

1.  08-3 

1.  30-5 

42 

2924.  5 

2.  05-3 

1  67-3 

1.  18-3 

7.  08-4 

3. 52-4 

1.  36-4 

2377.  3 

5.  99-6 

5.  53-6 

4.  93-6 

4.  63-6 

5.  00-6 

6.  21-6 

46 

3602  S 

1.  67-3 

1.  33-3 

9.  60-4 

3.  74-4 

2.  86-4 

1.  26-4 

2892.  0 

2.  75-6 

2. 54-6 

2.  31-6 

2.  17-6 

2.  33-6 

2.  98-6 

50 

4363.  3 

1  37-3 

1  12-3 

7.  92-4 

4.  74-4 

2.  36-4 

1.  04-4 

3443.  1 

1.33-6 

1.  26-6 

1.  14-6 

1.  07-6 

1.  13-6 

1.  47-6 

54 

5212.0 

1  15-3 

9.  34-4 

6.  63-4 

3.  97-4 

1.  98-4 

8  74-3 

4025.  1 

7.  10-7 

6.  56-7 

5.  94-7 

5.  52-7 

3.  63-7 

7.  54-7 

58 

6154. 7 

9.  71-4 

7.  90-4 

5.  61-4 

3.  37-4 

1.  68-4 

7.  42-5 

4631.  3 

3.  90-7 

3.  39-7 

3.  23-7 

2.  97-7 

2.  83-7 

3.  98-7 

62 

7198.  4 

8.  29-4 

6.  74-4 

4.  80-4 

2.  88-4 

1.  44-4 

6.33-5 

5234.  5 

2.  24-7 

2. 05-7 

1.  82-7 

1.85-7 

1.  45-7 

2.  16-7 

66 

8351.  1 

7  12-4 

5.  80-4 

4.  13-4 

2.  49-4 

1.  24-4 

3,  49-3 

5883.  3 

1.33-7 

1.  21-7 

1.  06-7 

9.  46-8 

7.  92-8 

1.  20-7 

70 

9622.  5 

6.  15-4 

5.  02-4 

3.  38-4 

2. 16-4 

1.  08-4 

4.  78-3 

6513. 3 

8.  13-8 

7.  31-8 

6.  37-8 

3.  63-8 

4.  63-8 

6.  82-8 

74 

11023.  5 

5.35-4 

4.  37-4 

3.  13-4 

1.  89-4 

9.  46-3 

4.  19-3 

7126.0 

5.  09-8 

4. 54-8 

3.  91-8 

3.  41-8 

2.  81-8 

3.  93-8 

78 

12567  4 

4. 67-4 

3. 82-4 

2.  74-4 

l.  66-4 

8.  32-3 

3  69-3 

7708.  3 

3.  28-8 

2.  89-8 

2.  46-8 

2.  10-8 

1. 73-8 

2,  30-8 

82 

14269. 6 

4.  08-4 

3, 35-4 

2.  41-4 

1.  46-4 

7  33-3 

3.  26-5 

8243.  1 

2.  16-8 

I.  87-8 

1.  57-8 

1.  32-8 

1.  08-8 

1.  36-8 

87 

16648. 8 

3  47-4 

2.  83-4 

2.  06-4 

1.  25-4 

6. 32-3 

2.  81-5 

8810.  9 

1.  28-8 

1.  11-8 

9.  23-9 

7.  53-9 

6.  15-9 

7.  22-9 

92 

19350.  2 

2.  95-4 

2.  43-4 

1.  76-4 

1. 08-4 

5.  46-5 

2.  43-3 

9217. 9 

7.  13-9 

6. 63-9 

3.  51-9 

4.  46-9 

3. 63-9 

3.  98-9 
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E'-.  04 

B1  -  D3 
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E'a.  21 

E'-.41 
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22 

497  7 

1.  68-3 

2. 33-3 

3.  58-3 

5.  77-3 

9.  07-3 

1.  33-2 

516.  0 

1.  39-3 

1. 75-3 

2. 14-3 

2.  93-3 

4.  24-3 

6.  05-3 

26 

773.2 

1.  04-3 

1.  40-3 

2.  11-3 

3.  40-3 

5.  27-3 

7.  73-3 

799.  1 

1.29-3 

1.  43-3 

1.  74-3 

2.  46-3 

3.  44-3 

4.  91-3 

30 

1107.  7 

7  50-4 

9.  68-4 

1.  40-3 

2. 18-3 

3.  39-3 

4.  93-3 

1146.  0 

1.  04-3 

1.  15-3 

1.  39-3 

1.  88-3 

2.  74-3 

3  89-3 

34 

1501.  1 

5.  65-4 

7. 15-4 

1 .  02-3 

1.  56-3 

2.  43-3 

3.  51-3 

1558. 6 

8.  34-4 

9.  17-4 

1.  11-3 

1.  50-3 

2.  18-3 

3.  08-3 

38 

1932  7 

4  43-4 

5.  57-4 

7.  89-4 

1.  21-3 

1.  88-3 

2.  72-3 

2010. 3 

3.  84-5 

3. 79-5 

3.  84-5 

4.  19-5 

4.  95-5 

6.  06-5 

42 

2461.  7 

3  59-4 

4.  50-4 

6.  38-4 

9.  75-4 

1.  32-3 

2.  21-3 

2515.  0 

1.  86-5 

1. 84-5 

1.  89-5 

2.  06-5 

2.  43-5 

2.  97-5 

46 

3027  4 

2.  98-4 

3.  74-4 

3.  30-4 

8. 10-4 

1.  26-3 

1.  85-3 

3057  6 

9.  43-6 

9. 33-6 

9.  48-6 

1.  02-5 

1.  18-5 

1.  43-5 

50 

3642.  4 

1.  10-5 

1.  28-5 

1.  63-5 

2. 24-5 

3.  20-5 

4.  46-5 

3648. 4 

2.  40-4 

3.  01-4 

4.  27-4 

6. 54-4 

1.  02-3 

1.  50-3 

54 

4265  4 

3.  32-6 

3. 47-6 

3.  80-6 

4.  46-6 

5.  59-6 

7.  19-6 

4293.  6 

3.  09-6 

36-6 

4.  12-6 

5.  74-6 

8.  56-6 

1.  27-5 

38 

4921. 3 

1.  07-6 

1.  93-6 

2.  10-6 

2.  44-6 

3.  02-6 

3.  86-6 

4958. 3 

7.  82-7 

")0-7 

6.  37-7 

6.  59-7 

8.  10-7 

1.  13-6 

62 

5604. 4 

l  09-6 

1.  13-6 

1.22-6 

1. 41-6 

1.73-6 

2  23-6 

5652. 4 

3.  77-7 

6  J2-7 

2.  66-7 

4.  14-7 

2.  52-7 

3.  29-7 

66 

6307  9 

6.  55-7 

6. 77-7 

7.  31-7 

8. 39-7 

1.  04-6 

1.  33-6 

6369,  7 

2.  04-7 

t.  73-7 

1.39-7 

9.  93-8 

1.  20-7 

1.  51-7 

70 

7023.  8 

4.  00-7 

4.  13-7 

4.  46-7 

5.  12-7 

6.  34-7 

8.  09-7 

7102.  3 

1.  18-7 

1.00-7 

0. 16-0 

6.  65-8 

7.  22-8 

9.  07-8 

74 

7742.  4 

2  48-7 

2  56-7 

2.  77-7 

3.  18-7 

3.  94-7 

5.  02-7 

7841. 8 

7.  23-8 

o. 24-8 

5.  25-8 

4.  64-8 

5.  08-8 

6.  44-8 

78 

8452.  7 

1.  57-7 

1.  62-7 

1.  75-7 

2.01-7 

2.  49-7 

3.  17-7 

8377.  0 

4.  68-8 

4. 14-8 

3.  65-8 

3.  47-8 

3.  94-8 

5.  06-8 

82 

9141. 0 

1.  00-7 

1  03-7 

1.  11-7 

1.  29-7 

1.  59-7 

2.  04-7 

9295.  0 

3.  19-8 

2.  93-8 

2.  59-8 

2.  76-8 

3.  26-8 

4.  24-8 

87 

9945.  4 

5.  84-8 

6.  03-8 

6.  49-8 

7.  50-8 

9.  30-8 

1.  20-7 

10144.  3 

2.  15-8 

2.  05-8 

2.  03-8 

2.  20-8 

2.  70-8 

3.  57-8 

92 

10649  9 

3.  47-8 

3.  56-8 

3.  06-8 

4.  46-8 

S.  53-8 

7.  17-8 

10903.  5 

1.  55-0 

1.  57-8 

1.61-8 

1.  83-8 

2.31-8 
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22 
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8. 88-4 

6.  04-4 

4.  98-4 

549.  0 

1.  33-3 

1. 06-3 

7.  41-4 

4.  32-4 

2.  08-4 

9.  04-5 

26 

832.  3 

6.  49-4 

5.  37-4 

4.  52-4 

3. 67-4 

3.  33-4 

3.  34-4 

836.  8 

4.  55-4 

3. 64-4 

2.  33-4 

1.  47-4 

7.  11-3 

3.  11-3 

30 

1174.6 

2.  11-4 

1.  91-4 

1.  72-4 

1.62-4 

1.70-4 

1.  97-4 

1 1B0,  6 

1.69-4 

1.35-4 

9.  40-3 

5.  56-3 

2.  86-5 

1.  52-5 

34 

1570.  6 

8.  16-5 

7.  67-5 

7.  26-3 

7. 28-5 

8.  02-5 

9.  44-5 

1578.  5 

6.  94-5 

5.  64-5 

4.  08-5 

2.  67-5 

1.77-5 

1.  44-5 

38 

2028.  5 

3.  13-5 

2.  73-3 

2.  29-5 

2. 04-3 

2.  13-5 

2.  55-3 

2038. 9 

6. 83-4 

7.  50-4 

9.  07-4 

1.22-3 

1.  79-3 

2.  32-3 

42 

2528.  1 

I.  44-3 

1.27-5 

1.09-5 

1  01-5 

1.  11-3 

1.  36-5 

2588. 8 

6. 02-4 

6. 70-4 

8.  18-4 

1.  11-3 

1.  63-3 

2.  30-3 

46 

3074. 6 

7.  79-6 

7  30-6 

7.  10-6 

7. 80-6 

9.  94-6 

1.33-3 

3210.  0 

6.  34-4 

7. 42-4 

9.  24-4 

1.26-3 

1.  86-3 

2.  60-3 

50 

3664.  9 

1.  13-5 

1.30-3 

1.  68-5 

2.  41-3 

3.  63-3 

3.  28-3 

3870.  2 

9.  30-4 

7. 68-4 

3.  76-4 

4.  04-4 

3.  00-4 

2.  74-4 

34 

4325.  1 

2. 18-4 

2. 74-4 

3.  89-4 

3.  97-4 

9.  29-4 

1.  38-3 

4589.  8 

8. 04-4 

6. 69-4 

5.  09-4 

3.  68-4 

2.  86-4 

2.  73-4 

58 

5054.  0 

1.  94-4 

2. 44-4 

3.  48-4 

3.  34-4 

8.31-4 

1.  24-3 

5371. 4 

7.  08-4 

5. 94-4 

4. 60-4 

3.  44-4 

2.  82-4 

2.  84-4 

62 

5834.  7 

1.  74-4 

2.  21-4 

3.  15-4 

3.  00-4 

7.  53-4 

1.  12-3 

6213.  4 

6.31-4 

5.  34-4 

4.21-4 

3.  27-4 

2.  81-4 

2.  94-4 

66 

6665.  3 

1.  60-4 

2.  04-4 

2.  91-4 

4.  36-4 

6.  96-4 

1.04-3 

7122. 1 

3.  70-4 

4.  87-4 

3.  92-4 

3.  13-4 

2.  82-4 

3.  03-4 

70 

7543. 5 

1.  50-4 

1  92-4 

2.  75-4 

4.  26-4 

6.  35-4 

9.  73-4 

8091.  8 

3.  20-4 

4.  48-4 

3.  66-4 

3.  02-4 

2.  81-4 

3.  11-4 

74 

8466. 8 

1.  45-4 

1.  87-4 

2.  66-4 

4. 09-4 

6.  28-4 

9.31-4 

9099.  1 

2.81-3 

2.  37-5 

2.  33-3 

2. 27-3 

2.  48-3 

3.  02-5 

78 

9431. 9 

1. 44-4 

1.  84-4 

2.  63-4 

4. 00-4 

6. 14-4 

9.  07-4 

10123.2 

6. 77-6 

6. 36-6 

6.  03-6 

6. 17-6 

7.  02-6 

8.  76-6 

82 

10435.  1 

1.  47-4 

1.87-4 

2.  68-4 

3.  99-4 

6. 10-4 

9.  00-4 

11189. 4 

2. 39-6 

2. 30-6 

2.  53-6 

2.  60-6 

3.  06-6 

3.  89-6 

07 

11735.  4 

1.  53-4 

1.  95-4 

2.  75-4 

4.  08-4 

6. 17-4 

9.  12-4 

12577.  0 

1.08-6 

1.07-6 

1.09-6 

1.  19-6 

1.  43-6 

1.89-6 

92 

13076.  1 

1.  66-4 

2.  11-4 

2.  90-4 

4.  23-' 

6. 39-4 

9.  43-4 

14017.  9 

3. 59-7 

3.  77-7 

3.  90-7 

6.  68-7 

8.  39-7 
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Z 

aE 
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E'-.  10  E'-.  21 

E'».  41 

E'».  73 

IE 

E'-.  008 

£'-.  04 

81  -  D7 

E'-.  10 

E'«.21 

E  '*».  41 
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22 

331  1 

3.  98-3 

3. 48-3 

2.  93-3 

2.  52-3 

2.  43-3 

2.  73-3 

361.  3 

1.  44-2 

1.  32-2 

1.  69-2 

2.  02-2 

2.  55-2 

3.  27-2 

26 

842.2 

3.  42-3 

2. 83-3 

2.  12-3 

1.  47-3 

1.  07-3 

9.  32-4 

836.  1 

9,  23-3 

9.  33-3 

1.  03-2 

1.20-2 

1.  48-2 

1.  88-2 

30 

1194.2 

2.  66-3 

2.  17-3 

1.  37-3 

1.02-3 

6.  34-4 

4.  99-4 

1211. 2 

3.  99-3 

6. 03-3 

6.  31-3 

7.  08-3 

8.  33-3 

1.  07-2 

3h 

1607.  2 

2.  05-3 

1.  67-3 

1.  20-3 

7.  67-4 

4, 74-4 

3.  45-4 

1626.  9 

3.  94-3 

3. 85-3 

3.  87-3 

4. 18-3 

4.  92-3 

6.  03-3 

38 

2081  1 

1.62-3 

1.  31-3 

9.  48-4 

6. 08-4 

3. 79-4 

2.  79-4 

2103.  3 

2. 63-3 

2. 48-3 

2.  37-3 

2.  42-3 

2.  73-3 

3.  28-3 

42 

2616. 1 

1.31-3 

1.  07-3 

7.  73-4 

3.  02-4 

3.21-4 

2.  46-4 

2641.2 

1.77-3 

1.60-3 

1.  43-3 

1.34-3 

1.  40-3 

1.  63-3 

46 

3212.  9 

1.  06-3 

8.  63-4 

6.  19-4 

3.  91-4 

2.  33-4 

1.  39-4 

3240.  3 

1.20-3 

1.03-3 

8.  29-4 

6.61-4 

3.  79-4 

6.  07-4 

30 

3899. 2 

1.  14-3 

1.  06-3 

1.01-3 

1.  06-3 

1.  29-3 

1.  64-3 

3907.  9 

8. 82-4 

9.  99-4 

1.  23-3 

1.63-3 

2.  33-3 

3.  19-3 

54 

4622.  1 

7.  43-4 

6.  06-4 

4.  43-4 

2.  94-4 

2.  01-4 

1.67-4 

4662.  3 

1. 13-2 

1.  32-2 

1.  61-2 

2.  06-2 

2.  73-2 

3.  61-2 

38 

3403.  9 

6.01-4 

4.81-4 

3.  34-4 

1.93-4 

9.  37-3 

4.  22-3 

3437.  8 

1. 13-2 

1.29-2 

1.  36-2 

1.98-2 

2.  60-2 

3.  43-2 

62 

6251.4 

5.  22-4 

4.21-4 

2.  98-4 

1.84-4 

1.01-4 

6.  07-3 

6311.7 

9.  27-3 

1.06-2 

1.27-2 

1.  62-2 

2.  12-2 

2.  80-2 

66 

7137.  8 

4.  68-4 

3.  86-4 

2.  69-4 

2.01-4 

1.  46-4 

1.  32-4 

7202.  1 

5.  01-3 

4. 82-3 

4.  76-3 

3.  07-3 

3.  97-3 

7.  32-3 

70 

8113.3 

2.  33-4 

2. 18-4 

1.  78-4 

1.43-4 

1.34-4 

1.  48-4 

8146.0 

2.  08-4 

1.72-4 

1.  28-4 

8.  90-3 

6.  32-3 

3.  90-3 

74 

9124.9 

4.  77-4 

4. 14-4 

3.  43-4 

2. 90-4 

2.  77-4 

3.  13-4 

9171.  1 

4. 13-4 

3. 60-4 

2.  97-4 

2.  48-4 

2.  36-4 

2.  65-4 

78 

10221.  9 

4.  40-4 

3. 86-4 

3.  23-4 

2.81-4 

2.  76-4 

3.  17-4 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  ^  Z  ^  92 
See  page  31  for  Explanation  of  Tables 
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2.  29-3 

6201.  2 

1.  24-3 

1,  31-3 

1.99-3 

2.  83-3 

4.  17-3 

6.  11-3 

62 

7090. 9 

2,  93-4 

3. 76-4 

3.  35-4 

8.  16-4 

1.27-3 

1.93-3 

7210. 1 

1.  46-3 

1.  00-3 

2.  42-5 

3.  32-3 

3.  27-3 

7.  83-3 

66 

8222. 9 

2.  34-4 

3.01-4 

4.  29-4 

6,r  38-4 

1.  03-3 

1.37-3 

8316.6 

2.  06-3 

2.  38-3 

3.  33-3 

3.  23-3 

8.01-3 

1.20-4 

70 

9463,  3 

1.68-4 

2.  16-4 

3.  09-4 

4.  77-4 

7.  33-4 

1.  15-3 

9531. 5 

4.  08-3 

3.  13-3 

7. 24-3 

1.  10-4 

1.71-4 

2. 60-4 

74 

10812.9 

6.  22-5 

7.  99-3 

1.  15-4 

1.  79-4 

2.  85-4 

4.  40-4 

10878. 8 

1.07-4 

1.37-4 

1.  93-4 

3.01-4 

4.  77-4 

7.  31-4 

78 

12262.9 

l ,  13-5 

1.  46-0 

2.  07-3 

3.  24-3 

3.  24-3 

8.  13-3 

12383. 8 

1.  24-4 

1.39-4 

2. 28-4 

3.  36-4 

3.  70-4 

0.  79-4 

82 

13837.  3 

3.  25-6 

3. B9-6 

3.  27-6 

8. 09-6 

1.30-3 

2. 04-3 

14050.7 

1.04-4 

1.33-4 

1.92-4 

3.  02-4 

4.  90-4 

7. 60-4 

87 

16010.  3 

1.24-6 

1.  32-6 

1.  37-6 

2.  19-6 

3. 36-6 

3.  20-6 

16382.0 

7.  80-5 

9. 93-5 

1.44-4 

2.  28-4 

3.  73-4 

3.  92-4 

92 

18443,6 

7.  66-7 

7. 38-7 

7.  49-7 

0.  67-7 

1.  13-6 

1.72-6 

19028. 5 

3.  72-3 

7.21-3 

1.03-4 

1.66-4 

2.  77-4 

4.  32-4 
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TABLE  IV.  Collision  Strengths  Q.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  Z  92 
See  page  31  for  Explanation  of  Tables 


01  -  El  01  -  E2 


Z 

AE 

E'«.  008 

E'«.  04 

E'*,  10 

E'«,  21 

E  41 

E'=.  75 

6  E 

E'*\  008 

E'=.  04 

E  '=.  10 

E'«.  21 

E'«.  41 

E'».  75 

22 

491.2 

6.  64-4 

6.  23-4 

5  93-4 

6.  06-4 

7.01-4 

8.  93-4 

494.  9 

1.  68-3 

1.  61-3 

1.  58-3 

1.  70-3 

2.  05-3 

2.  68-3 

26 

761.  4 

1.  74-4 

1.  80-4 

2.  02-4 

2.  56-4 

3.  34-4 

4.  94-4 

769.  9 

1.  22-3 

1.  10-3 

9. 52-4 

8.  29-4 

8.  01-4 

9.  14-4 

30 

1095.  5 

5.  31-5 

5.  71-5 

6  79-5 

9.  12-5 

l.  32-4 

1.  87-4 

1104.  3 

8.  78-4 

7.  76-4 

6.  41-4 

5.  07-4 

4.  31-4 

4.  40-4 

34 

1461.  3 

1.  86-5 

2.01-5 

2.  41-5 

3.  27-5 

4.  78-5 

6.  79-5 

1 497.  3 

6.  57-4 

5.  74-4 

4.  65-4 

3.  52-4 

2.  79-4 

2.  66-4 

38 

1883.  8 

7  34-6 

7.  81-6 

9.  31-6 

1.  25-5 

1.  82-5 

2.  60-5 

1948. 4 

5.  10-4 

4. 44-4 

3.  54-4 

2.  62-4 

1.  99-4 

1.  82-4 

42 

2355.  6 

3.  20-6 

3.  34-6 

3.  92-6 

5.  13-6 

7.  43-6 

1.  07-5 

2456. 9 

4.  08-4 

3.  34-4 

2.  81-4 

2.  03-4 

1.  31-4 

1.  33-4 

46 

2866.  6 

1  51-6 

1.  53-6 

1.  78-6 

2.  30-6 

3.  28-6 

4.  73-6 

3021. 9 

3.  33-4 

2. 90-4 

2.  29-4 

1.  65-4 

1.  20-4 

1.  06-4 

50 

3414. 0 

7.  61-7 

7  68-7 

8.  65-7 

1.  11-6 

1.  36-6 

2.  27-6 

3638.  7 

4.  34-3 

4.  08-5 

3.  48-3 

2.  92-5 

2.  63-5 

2.  74-3 

54 

3992.  2 

4.  02-7 

4.  01-7 

4.  45-7 

5.  66-7 

7.  95-7 

1.  16-6 

4261.  5 

7.  54-6 

7.  60-6 

7.  92-6 

8. 77-6 

t.  03-5 

1.  27-5 

58 

4594.  7 

2.21-7 

2.  19-7 

2.  41-7 

3.  07-7 

4.  31-7 

6.  20-7 

4916.  9 

4.  37-6 

4. 47-6 

4.  74-6 

3.  37-6 

6.  45-6 

8.  10-6 

62 

5213.  7 

1.25-7 

1.  24-7 

1.  37-7 

1.  52-7 

2.  47-7 

3.  60-7 

3599.  6 

2.  58-6 

2. 66-6 

2.  83-6 

3.  28-6 

3.  93-6 

4.  99-6 

66 

3040.  4 

7  34-8 

7.  31-8 

8. 11-8 

7.  56-8 

1.  30-7 

2.  17-7 

6302.  7 

1,  36-6 

1.61-6 

1.73-6 

1.  93-6 

2.  43-6 

3.  08-6 

70 

6464.  0 

4.  46-8 

4.  48-8 

3.  03-8 

5.  61-8 

9.  56-0 

1.  38-7 

7018. 1 

9.  58-7 

9.  91-7 

1.  07-6 

1.  22-6 

1.  31-6 

1.  92-6 

74 

7072.  2 

2.  81-0 

2.  94-8 

3.  30-8 

4.  02-8 

6.  40-8 

9.  21-8 

7736. 3 

6.  00-7 

6. 21-7 

6.  73-7 

7.  72-7 

9.  54-7 

1.  21-6 

78 

7650.  1 

1.  87-8 

1.  96-8 

2.  29-8 

2.  95-8 

4.  49-8 

6.  43-8 

8446. 5 

3.  83-7 

3. 97-7 

4.  30-7 

4.  95-7 

6.  12-7 

7.  79-7 

62 

8180.0 

1.36-0 

1.  41-8 

1  07-8 

2.  22-8 

3.  28-8 

4.  67-8 

9134. 6 

2.  48-7 

2. 37-7 

2.  72-7 

3.21-7 

3.  97-7 

3.  07-7 

87 

8741. 6 

9.  38-9 

1  02-8 

1.  13-8 

1.  64-8 

2.  35-8 

3.  31-8 

9938. 8 

1.  47-7 

1.  52-7 

1.  64-7 

1.90-7 

2.  36-7 

3.  02-7 

92 

9142.  0 

7.  34-9 

7.  22-9 

9.  53-9 

1.27-8 

1.  77-8 

2.  47-8 

10643.  2 

8.  07-8 

9.  07-8 

9.  90-8 

1.  14-7 

1.  42-7 

1.  03-7 

Z 

AE 

E'-.  008 

E'».  04 

HI  -  E3 

E'=.  10  E'«.  21 

E'».  41 

E'«.  73 

4  E 

E'».  008 

E 04 

D1  -  E4 

E  10 

E'«.  21 

E'».  41 

E'«.  73 

22 

503.  7 

3.  08-3 

3. 90-3 

5.  75-3 

8.  93-3 

1.  38-2 

2.  01-2 

344.  8 

3.  11-3 

2.  34-3 

1.85-3 

1.22-3 

7.  98-4 

6.  37-4 

26 

700.  7 

2.  13-3 

2. 74-3 

3.  95-3 

6.  16-3 

9.  43-3 

1.  38-2 

831.  2 

1.  17-3 

1.00-3 

8.  09-4 

6.  54-4 

3.  99-4 

6.  47-4 

30 

1116. 8 

1.  54-3 

1.  97-3 

2.  82-3 

4.  35-3 

6.  75-3 

9.  78-3 

1173.  2 

4.  84-4 

4.  43-4 

4.  03-4 

3.  91-4 

4.  28-4 

5.  11-4 

34 

1511.  3 

1  16-3 

1.  47-3 

2.  10-3 

3. 24-3 

5.  03-3 

7.  27-3 

1369.  0 

2.  23-4 

2. 15-4 

2.  14-4 

2. 29-4 

2.  71-4 

3.  34-4 

38 

1964.  2 

9.  02-4 

1.  14-3 

1.  63-3 

2  50-3 

3.  89-3 

5.  63-3 

2016.  4 

1.  10-4 

1. 10-4 

1.  16-4 

1.31-4 

1.61-4 

2.  03-4 

42 

2474. 2 

7.  22-4 

9.  21-4 

1.  30-3 

1.99-3 

3.  09-3 

4  31-3 

2512.  7 

5.  80-5 

6.01-5 

6. 58-5 

7. 79-5 

9.  88-5 

1.  27-4 

46 

3040.  6 

3,  04-4 

7.  35-4 

1.  04-3 

1.  60-3 

2.  49-3 

3.  66-3 

3054.  9 

3.  91-5 

4. 30-5 

5.  11-5 

6. 59-5 

8.  97-5 

1.  21-4 

50 

3642.  9 

2.  46-4 

2.  12-4 

1.  66-4 

1. 18-4 

8.  49-5 

7.  45-3 

3662.  2 

4.  66-4 

5.  85-4 

8.  28-4 

1.27-3 

1.98-3 

2.  93-3 

54 

4297.  8 

9.  61-6 

8.  89-6 

9.  14-6 

7.  71-6 

7.  66-6 

8.  62-6 

4312.  5 

9.  30-5 

8.  11-5 

6.  62-5 

5.  29-5 

4.  74-5 

5.  26-5 

58 

4959.  0 

4.  16-6 

4.  17-6 

4.  32-6 

4.  75-6 

5.  51-6 

6.  75-6 

4980. 0 

4,  28-6 

3. 64-6 

2.  92-6 

2.  34-6 

2.  06-6 

2.  18-6 

62 

5647  3 

2.21-6 

2.  23-6 

2  34-6 

2.  70-6 

3  13-6 

3.  91-6 

3675.  1 

2.  38-6 

2.  13-6 

1.  83-6 

4. 84-7 

1.  63-6 

1.84-6 

66 

6355.  7 

1.21-6 

1.21-6 

1.27-6 

1.37-6 

1.  70-6 

2.  14-6 

6393. 4 

1.  48-6 

1.  37-6 

1.27-6 

1. 17-6 

I.  33-6 

1.  53-6 

70 

7076.  3 

6.  80-7 

6.  78-7 

7  02-7 

7.  68-7 

9.  33-7 

1.  17-6 

7127.  4 

9.  42-7 

8. 94-7 

8. 60-7 

8. 46-7 

9.  82-7 

l.  18-6 

74 

7800.  1 

3. 95-7 

3.  91-7 

4.01-7 

4. 37-7 

5.  23-7 

6.  39-7 

7868. 0 

6.  03-7 

5.  84-7 

3.  76-7 

3.  94-7 

6.  96-7 

8.  48-7 

78 

8515.4 

2. 36-7 

2.  32-7 

2.  35-7 

2. 54-7 

3. 03-7 

3.  78-7 

8604.  5 

3.  92-7 

3.  84-7 

3. 06-7 

4. 10-7 

4.  85-7 

5.  97-7 

82 

9208.  8 

1  43-7 

1.  40-7 

1  36-7 

1. 50-7 

1.  77-7 

2.21-7 

9324.  0 

2.  58-7 

2.  54-7 

2.  44-7 

2. 82-7 

3.  36-7 

4.  17-7 

87 

10019.8 

7.  86-8 

7.  56-8 

7.  42-8 

7.  88-8 

9.  22-8 

1.  15-7 

10175.  0 

1.  55-7 

1.  55-7 

1.  57-7 

1.77-7 

2.  13-7 

2.  68-7 

92 

10731. 1 

4.  36-0 

4. 11-8 

4.  00-8 

4. 16-8 

4.  80-8 

6.  00-8 

10936.0 

9.  49-8 

9. 12-8 

9.  97-8 

l.  13-7 

1.  36-7 

1.  74-7 

Z 

A  E 

008 

E 04 

B1  -  E5 

E'b.  10  E'-.  21 

E'-.  41 

E'-.  75 

A  E 

E 008 

E'-.  04 

Di  -  E6 

E'-.  10 

E'-.21 

E'«.  41 

E'«.  73 

22 

350.  2 

4.  18-3 

4.  03-3 

4.  00-3 

4. 30-3 

5  13-3 

6.  42-3 

531.  3 

4.  04-3 

3.  41-3 

2. 70-3 

2. 18-3 

2.  03-3 

2.  23-3 

26 

838.8 

2.  52-3 

2. 68-3 

3.  01-3 

3. 63-3 

4.  63-3 

5.  94-3 

842.  6 

1.  95-3 

1.67-3 

1.  37-3 

I.  16-3 

1.  14-3 

1.30-3 

30 

1183.5 

1.  17-3 

1.26-3 

1.45-3 

1.77-3 

2.  27-3 

2.  91-3 

1190.2 

8.  22-4 

7. 11-4 

5. 92-4 

5.  12-4 

5.  11-4 

5.  84-4 

34 

1302.  3 

4.  99-4 

5.  42-4 

6.  24-4 

7.  66-4 

9.  87-4 

1.  26-3 

1391. 5 

2.  90-4 

2.  33-4 

2. 09-4 

1.76-4 

1.71-4 

1.93-4 

38 

2033.  3 

2.  18-4 

2.  37-4 

2.  75-4 

3. 40-4 

4.  40-4 

5.  67-4 

2044.  3 

1.  11-4 

9.  32-3 

7.  74-3 

6. 46-5 

6.  25-5 

7.  03-5 

42 

2533.  7 

1.01-4 

l.  11-4 

1.31-4 

1.  64-4 

2.  14-4 

2.  79-4 

2546. 0 

4.  73-5 

4. 12-5 

3.  43-5 

3. 04-5 

3.  12-5 

3.  68-5 

46 

3080.  7 

3.  26-5 

5.  92-5 

7.  16-5 

9.  24-3 

1.  23-4 

1.  66-4 

3094.  1 

2.  43-5 

2. 24-3 

2.  07-5 

2.  11-5 

2.  48-5 

3.  17-3 

50 

3671.0 

6.  05-5 

7.  44-5 

1.00-4 

1.  45-4 

2.  14-4 

3.  04-4 

3685.  3 

2.  19-5 

2.  36-3 

2.  78-3 

3.  63-5 

5.  14-5 

7.  22-5 

54 

4320.  7 

1.  53-4 

1.  31-4 

9.  92-5 

6.  47-3 

3.  64-5 

2.  00-5 

4340.  1 

4.  42-4 

5.  39-4 

7.  96-4 

1.22-3 

1.90-3 

2.  82-3 

58 

5046.  9 

2.  09-4 

1.  79-4 

1.39-4 

9.  69-3 

6.  60-3 

3.  36-3 

3069.  3 

3.  07-4 

4. 90-4 

6. 98-4 

1.07-3 

1.67-3 

2.  49-3 

62 

3826.  9 

I.  84-4 

1.  58-4 

1.23-4 

0.  62-5 

3.  83-5 

4.  77-5 

3930.  8 

3.  45-4 

4.  38-4 

6. 26-4 

9.  96-4 

1.  50-3 

2.  23-3 

66 

6656. 8 

1.65-4 

1  41-4 

1.  09-4 

7.  62-5 

5.  18-5 

4.  21-3 

6681.  7 

3.  16-4 

4.  02-4 

3.  76-4 

9.  02-4 

1.38-3 

2.  05-3 

70 

7534.  3 

1.  49-4 

1.  27-4 

9.  85-5 

6.  86-5 

4.  64-3 

3.  76-3 

7560. 2 

2.  96-4 

3.  79-4 

3.  42-4 

8.  40-4 

1.29-3 

1.92-3 

74 

8456.  9 

1.36-4 

1.  16-4 

0.  97-3 

6.  24-5 

4. 22-3 

3.  40-3 

8483.  6 

2.  83-4 

3.  67-4 

3.  23-4 

0.  04-4 

1.24-3 

1.  03-3 

78 

9421.3 

1.25-4 

1.07-4 

8.  26-5 

3.  73-3 

3. 87-3 

3.  1 1-3 

9448.  7 

2.  82-4 

3.  62-4 

5.  16-4 

7.  86-4 

1.21-3 

1.79-3 

82 

10423. 8 

1.  16-4 

9.  94-5 

7.  68-3 

3. 34-3 

3. 39-5 

2.  87-3 

10431.6 

2.  88-4 

3. 66-4 

3.  26-4 

7.  83-4 

1.20-3 

1.  77-3 

87 

11723.2 

1.08-4 

9. 19-5 

7.  10-3 

4. 93-5 

3. 30-3 

2.  64-5 

11731.4 

3.  00-4 

3. 83-4 

5. 39-4 

8.  02-4 

1.21-3 

I.  80-3 

92 

13062.  9 

1.01-4 

0.61-5 

6.  64-3 

4. 60-3 

3. 08-5 

2.  46-3 

13091.3 

3.  26-4 

4. 14-4 

3.71-4 

8. 38-4 

1.26-3 

1.86-3 

Z 

iE 

E'“.  008 

E 04 

B1  -  E7 

E'-.  10  £'•.  21 

E'».  41 

E'*.  73 

A  E 

E'».  008 

E'-.  04 

81  -  EB 

E'«.  10 

E'».  21 

E'».  41 

E'-.  73 

22 

352.6 

1.  38-2 

1.  61-2 

1.  72-2 

1.  98-2 

2.  45-2 

3.  12-2 

334.9 

1.  23-2 

1.23-2 

1.34-2 

1.  35-2 

1.93-2 

2.  46-2 

26 

844.  6 

9.  11-3 

8.  55-3 

8.  12-3 

8. 26-3 

9.  39-3 

1.  13-2 

848.  2 

7.  92-3 

7.  88-3 

8.  18-3 

9.  17-3 

1.  12-2 

1.  41-2 

30 

1 197.  3 

5.  63-3 

5.  02-3 

4.  36-3 

3.  93-3 

4.  07-3 

4.  70-3 

1202.  3 

6.  21-3 

6.  22-3 

6.  30-3 

7.  32-3 

8.  94-3 

1.  12-2 

34 

1611.2 

3.  78-3 

3.  24-3 

2.  62-3 

2.  13-3 

1.96-3 

2.  11-3 

16X8.0 

3.  04-3 

3.  08-3 

5.33-3 

6. 07-3 

7.  42-3 

9.  20-3 

38 

2083.  9 

2.  66-3 

2.  20-3 

1.  67-3 

1.21-3 

9.  47-4 

9.  08-4 

2093.  0 

4.  13-3 

4. 17-3 

4.  41-3 

3.  02-3 

6.  13-3 

7.  70-3 

42 

2621.  7 

1.96-3 

1.  50-3 

1.  13-3 

7.  20-4 

4.  50-4 

3.  39-4 

2633.  8 

3.41-3 

3.  43-3 

3. 63-3 

4.  16-3 

3.  09-3 

6.  41-3 

46 

3218.  9 

1.  31-3 

1.20-3 

8.  29-4 

4.81-4 

2. 37-4 

1.  14-4 

3234.  8 

2.  84-3 

2. 07-3 

3. 03-3 

3. 43-3 

4.  23-3 

3.  33-3 

50 

3877.  3 

1.  23-3 

9.  78-4 

6.  73-4 

3. 89-4 

1.89-4 

0.  71-3 

3898.  7 

2.  38-3 

2.  40-3 

2. 33-3 

2.  88-3 

3.  33-3 

4.  49-3 

34 

4397.  9 

1.  05-3 

8.  49-4 

6.  03-4 

3.  80-4 

2.  31-4 

1.70-4 

4623.  9 

2.  01-3 

2. 03-3 

2.  13-3 

2.  45-3 

3.00-3 

3.85-3 

30 

3380. 3 

9.41-4 

7.  76-4 

3. 82-4 

4. 14-4 

3.  18-4 

3.  06-4 

3411.  1 

7.  09-4 

3.  74-4 

4. 13-4 

2. 74-4 

l.  88-4 

1.63-4 

62 

6223. 0 

0.  71-4 

7.39-4 

3.  89-4 

4.  70-4 

4.  22-4 

4.61-4 

6248.  0 

3.  12-4 

2.  47-4 

1.70-4 

9.  73-3 

3.  07-3 

2.  79-3 

66 

7124.0 

3.  60-3 

2.  85-5 

1.  96-3 

1. 17-3 

6.  86-6 

4.  86-6 

7132.  7 

8.  16-4 

7.  13-4 

6. 07-4 

3. 34-4 

3.  38-4 

6. 30-4 

70 

8046. 4 

3. 09-6 

4.  59-6 

4.  12-6 

4. 03-6 

4.  49-6 

3.  67-6 

8102. 3 

8.  01-4 

7.  19-4 

6.  33-4 

3.  93-4 

6.  32-4 

7.  62-4 

74 

9056.7 

2.  26-6 

2.  14-6 

2.  09-6 

2. 24-6 

2.  69-6 

3.  30-6 

9101.8 

1.00-3 

8. 03-6 

3.  39-6 

3. 62-6 

2.71-6 

2.  78-6 

78 

10032.  7 

1.  24-6 

1.  20-6 

1.22-6 

1.36-6 

1.69-6 

2.  24-6 

10123.  1 

2.  44-6 

2. 03-6 

1.  33-6 

1. 19-6 

1.  18*6 

1.  46-6 

82 

11091.6 

7.  63-7 

7.  37-7 

0.  16-7 

0.  97-7 

1.  13-6 

I.  32-6 

11190.9 

1.  18-6 

9.  23-7 

7. 20-7 

0. 11-7 

1.  02-6 

1.  42-^ 

87 

12470.0 

4.  72-7 

4.  75-7 

3. 07-7 

5. 80-7 

7.  43-7 

1.01-6 

12378. 2 

3.  48-7 

3.  23-7 

3.  28-7 

6. 60-7 

9.  23-7 

1.34-6 

92 

13901.2 

3.  21-7 

3.  33-7 

3.  48-7 

4. 03-7 

5.  23-7 

7.  10-7 

14018.  9 

3.  60-7 

3. 37-7 

4.  33-7 

3. 76-7 

0.  36-7 

l.  24-6 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E‘  in 

Units  of  Zcfr  Rydbergs,  22  ^  Z  ^  92 
See  page  3 1  for  Explanation  of  Tables 


B1  -  E9  B1  -  £10 


z 

AE 

£'=.  008 

E'«.  04 

E'c.  10 

E'«.  21 

E'«.  41 

E'«.  75 

6  E 

E'=.  008 

E'».  04 

E'=.  10 

E'“.  21 

E'o.  41 

22 

564.  8 

2.  02-2 

2  19-2 

2.  52-2 

3.  11-2 

4. 00-2 

3.  16-2 

366.  9 

8.  99-2 

l.  04-1 

1.  28-1 

1.  63-1 

2. 19-1 

26 

859.  9 

1.  63-2 

1.  77-2 

2.  03-2 

2. 47-2 

3.  16-2 

4. 06-2 

863.  7 

3. 79-2 

6. 65-2 

8.  11-2 

1.  04-1 

1.  36-1 

30 

1215.  0 

1.  29-2 

1.  38-2 

1.  57-2 

1.  89-2 

2.  40-2 

3. 05-2 

1221.  1 

4. 50-2 

5.  15-2 

6.  25-2 

7.  96-2 

1. 04-1 

34 

1630.  7 

9. 41-3 

9.  98-3 

1  12-2 

1.33-2 

1.  67-2 

2. 11-2 

1639.  5 

3. 97-2 

4. 54-2 

5.  49-2 

6. 98-2 

9.  10-2 

39 

2107.  6 

6. 35-3 

6.  61-3 

7.  23-3 

3. 46-3 

1.  05-2 

1. 32-2 

2119.  3 

3. 63-2 

4. 14-2 

5.  00-2 

6. 35-2 

8. 26-2 

42 

2645.  6 

4. 02-3 

4.  07-3 

4.  29-3 

4. 87-3 

5.  94-3 

7. 46-3 

2660.  8 

3. 31-2 

3. 77-2 

4.  55-2 

3. 77-2 

7. 50-2 

46 

3245.  0 

2. 46-3 

2.  38-3 

2.  36-3 

2. 53-3 

2.  98-3 

3. 70-3 

3264. 4 

2. 98-2 

3. 40-2 

4.  10-2 

5.  19-2 

6. 75-2 

50 

3905.  7 

1  50-3 

1.  36-3 

1.23-3 

1.  17-3 

1.  27-3 

1. 53-3 

3930.  6 

2.  67-2 

3. 03-2 

3.  65-2 

4.  63-2 

6. 03-2 

54 

4627.  8 

9. 47-4 

7  86-4 

5.  98-4 

4. 40-4 

3.  38-4 

3. 62-4 

4659,  9 

2.  37-2 

2. 69-2 

3.  24-2 

4.  11-2 

3.  33-2 

59 

5417.  0 

1. 66-3 

1 . 66-3 

1. 72-3 

1.  93-3 

2. 36-3 

3. 02-3 

3437.  2 

2.  54-4 

2. 82-4 

3.31-4 

4. 13-4 

3.  35-4 

62 

6265.  2 

2.  89-4 

2.  34-4 

1.  70-4 

1.  15-4 

8. 04-3 

7. 26-3 

6272.  8 

l.  40-3 

1.  40-3 

1.  44-3 

1.  61-3 

1.  96-3 

66 

7167.  1 

4.  82-4 

3.  83-4 

2.  66-4 

1.  59-4 

8. 74-5 

5.  33-5 
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1. 18-3 

1. 17-3 

1.20-3 

1. 34-3 

1.  63-3 

70 

8120.  6 

1.  63-4 

1.  34-4 

9.  88-5 

6.  80-5 

5.  03-5 

4. 64-5 

8148.  3 

3.  11-4 

2. 54-4 

1.88-4 

1.  31-4 

1.  00-4 

74 

9136.  7 

7.  73-4 

7  10-4 

6. 52-4 

6.  38-4 

7. 10-4 

8.  74-4 

9178.  0 

4. 50-4 

3. 82-4 

3.  05-4 

2.  46-4 

2.  29-4 

78 

10234.  2 

7.  45-4 

6.  97-4 

6. 59-4 

6. 70-4 

7. 68-4 

9.  62-4 

10273.  6 

4. 49-4 

3. 92-4 

3.31-4 

2. 92-4 

2.  99-4 

82 

11396.  0 

7  21-4 

6.  86-4 

6. 64-4 

6. 95-4 

8.  15-4 

1.  03-3 

11437.  8 

4.  36-4 

3. 89-4 

3. 43-4 

3. 20-4 

3. 43-4 

87 

12939.  3 

6.  95-4 

6.  72-4 

6.  67-4 

7. 16-4 

8.  58-4 

1.  11-3 

12981.  4 

4. 13-4 

3. 76-4 

3.  43-4 

3.  35-4 

3. 77-4 

92 

14584.  6 

6,  71-4 

6.  37-4 

6. 64-4 

7.  29-4 

8.  86-4 

1.  16-3 
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3. 57-4 

3. 32-4 

3.  34-4 
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&  E 
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E'«.  04 
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22 
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7.  88-2 

9.  06-2 

1.  22-1 

l.  62-1 

2.  11-1 
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2.  52-4 

2.  11-4 

1.  57-4 

1.  01-4 

3.  37-5 

26 

877.  4 

6.  66-2 

7  57-2 

9.  14-2 

1.  16-1 

1.  53-1 

1.  98-1 

'04.  2 

9.  82-5 

8. 16-5 

6.  00-5 

3.  76-3 

1.97-3 

30 

1244.  5 

5.  31-2 

6.  02-2 

7.  23-2 

9.  15-2 

1.  19-1 

1.  54-1 

i?67.  1 

3. 90-5 

3.  22-5 

2.  34-5 

1.  45-5 

7.  49-6 

34 

1679.  1 

3.  95-2 

4.  46-2 

5.  34-2 

6.  74-2 

0.  77-2 

1. 13-1 

1689.  3 

1.  88-5 

1. 57-5 

1.  18-5 

7.  93-6 

5.  11-6 

38 

2170. 4 

1  18-5 

1.  01-5 

0.  12-6 

6.  28-6 

5.  19-6 

4.  90-6 

2183.  6 

2.  92-2 

3. 28-2 

3.  92-2 

4  93-2 

6.  42-2 

42 

2709.  G 

1.  13-5 

1.05-5 

9.  62-6 

9.  22-6 

9.  73-6 

1.  12-5 

2740.  2 

9.  64-5 

1.  10-4 

1.36-4 

1.81-4 

2.  51-4 

46 

3306.  9 

1.  44-5 

1.  42-5 

1.  44-5 

1.  56-5 

1.  02-5 

2.  22-5 

3348.  2 

8.  74-5 

1.  02-4 

1.28-4 

1.75-4 

2.  47-4 

50 

3961.  1 

2.  49-5 

2.  60-5 

2.  84-5 

3.31-5 

4.  07-3 

5.  15-5 

4010.  1 

6.  90-5 

8.  04-5 

1.02-4 

l.  38-4 

I.  95-4 

54 

4671.6 

2.  69-5 

2.  75-5 

2.  92-5 

3.  34-5 

4.  07-3 

5.  16-5 

4726.  8 

5.  07-5 

5.  87-5 

7.  36-5 

9.  90-5 

1.38-4 

58 

5453.  6 

2.  08-2 

2.  36-2 

2.  84-2 

3.  60-2 

4.  70-2 

6.  19-2 

3498.  3 

4.  82-5 

5.  52-5 

6. 82-5 

9.  03-5 

1.23-4 

62 

6310. 6 

1.86-2 

2.  12-2 

2.  55-2 

3.  23-2 

4.  23-2 

5.  39-2 

6324.  5 

1.  42-5 

1.20-5 

9.41-6 

3.  98-6 

3.81-6 

66 

7202. 0 

6.  23-5 

6  19-5 

6.  34-5 

6.  06-5 

0.  16-5 

1.  01-4 

7234.  8 

1.  65-2 

l.  88-2 

2.  26-2 

2.  87-2 

3.  76-2 

70 

8181. 3 

1.  02-3 

1  01-3 

1.03-3 

1.  14-3 

1.39-3 

1.  79-3 

6224.  1 

1.  47-2 

1.  67-2 

2.  02-2 

2.  56-2 

3.  37-2 

74 

9235.  8 

8.  73-4 

8.  55-4 

8.  66-4 

9.  51-4 

1.  13-3 

1.  48-3 

9280.  4 

1.  32-2 

1.  50-2 

1.81-2 

2.  29-2 

3.  03-2 

78 

10358.  2 

7.  45-4 

7.  24-4 

7.  25-4 

7.  88-4 

9.  50-4 

1.22-3 

10404.  8 

1.  18-2 

1.  35-2 

1.62-2 

2.  07-2 

2.  74-2 

82 

11549. 7 

6.  36-4 

6.  11-4 

6.  05-4 

6.  48-4 

7.  77-4 

9.  98-4 

11598.  1 

l.  07-2 

1.22-2 

1.47-2 

l.  87-2 

2.  49-2 

87 

13137.  8 

5.  21-4 

4.  94-4 

4.  78-4 

5.  02-4 

5.  95-4 

7.  65-4 

13188.  5 

9.  46-3 

1.08-2 

1.30-2 

1.66-2 

2.  22-2 

92 

14837  8 

4.  27-4 

3.  97-4 

3.  74-4 

3.  82-4 

4.  44-4 

5.  73-4 

14890.  6 

8.  43-3 

9.  61-3 

1.  16-2 

1.  49-2 

2.  00-2 
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Z 

(E 
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AE 
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22 
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2.  78-4 

2.  27-4 

2.  05-4 

2.  28-4 

609.2 

7.  83-4 

7.  72-4 

8. 07-4 

9.  40-4 

1.23-3 

26 

911.  0 

1.  49-4 

1.  30-4 

1.  05-4 

8.  39-5 

7.  17-3 

7.  65-5 

915.  9 

6.  45-4 

6.  69-4 

7.  51-4 

9.  44-4 

1.  31-3 

30 

1276.  6 

7.  37-5 

6.  45-5 

5.  33-5 

4.  17-5 

3.  40-3 

3.  16-5 

1284.  2 

4.  46-4 

4.  82-4 

5.  69-4 

7.  30-4 

1.07-3 

34 

1703. 2 

5.  61-5 

5.  22-5 

4.  74-5 

4.  31-5 

4.  09-5 

4.  15-5 

1713.  2 

2.  36-4 

2. 57-4 

3.  09-4 

4.  15-4 

6.  02-4 

38 

2191.2 

1.  65-4 

1.  74-4 

1.  91-4 

2.  19-4 

2.61-4 

3.  15-4 

2201.  7 

0.  68-5 

8. 09-5 

7.  77-5 

8.  44-5 

1.08-4 

42 

2748. 5 

1.06-3 

1.23-3 

1.  53-3 

2.  01-3 

2.  72-3 

3,  63-3 

2761.  9 

2.  10-2 

2.  35-2 

2.  79-2 

3.  50-2 

4.  54-2 

46 

3356.  3 

1.  02-4 

1  19-4 

1.  48-4 

1.  97-4 

2.  70-4 

3.  65-4 

3396.  3 

1.  69-4 

2.01-4 

2.  60-4 

3.  60-4 

5.  12-4 

50 

4029.  1 

2.  79-5 

3.  15-5 

3.  78-5 
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6.  34-5 

8.  38-5 

4077.  3 

5.  07-5 

6.  02-5 

7.  82-5 

1.  10-4 

1.  39-4 

54 

4765.  7 

1.64-5 

1.81-5 

2.  11-5 

2.61-5 

3. 33-3 

4,  37-3 

4821.2 

2.  72-5 

3.  20-5 

4.  11-5 

3.  73-3 

8.  27-5 

58 
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I.  36-5 
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1.92-5 
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62 
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1.29-5 
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66 

7350.  2 
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9.  62-6 

1.  11-5 

1.34-5 

1.72-3 

2,  24-5 

7433.  6 

7.  93-6 

9. 02-6 

1.  12-5 

1.  51-5 

2.  13-3 

70 

8331.  6 

7.  75-6 

0.  45-6 

9.  74-6 

l.  19-5 

1. 32-3 

1.  99-5 

8433.  8 

5.  87-6 

6. 62-6 

8. 08-6 

1.08-5 
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74 
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1.06-5 
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78 
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82 
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1.07-5 

15145.  1 

1.  74-6 

1.88-6 

2.  16-6 

2.  73-6 

3.  72-6 

B1  m  E15 

B1  -  EI6 

Z 

AE 

E'-.  009 

E'«.  04 

£'-.  10 

£'-.21 

£'-.  41 

E'».  73 

A  E 

E'-.  008 

E'-.  04 

E'»,  10 

E'-.21 

E'«.  41 

22 

610.  5 

9.  89-4 

1.08-3 

1.32-3 

1.83-3 

2. 82-3 

4.  22-3 

613.0 

2.  38-3 

3.  02-3 

4. 35-3 

6.  87-3 

1.  10-2 
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4.31-3 
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34 
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38 

2219.  8 

I.  57-4 

1.84-4 

2.  41-4 

3.  32-4 

3.  36-4 

7.  82-4 

2263.7 

8.  44-4 

9.  51-4 

1. 18-3 

1.63-3 

2.  39-3 

42 

2777.  3 

5.  67-5 

5.  94-5 

6.  96-5 

9.  45-3 

1.  41-4 

2.  08-4 

2853.  0 

3.  76-4 

3. 23-4 

2. 56-4 

1.93-4 

1. 33-4 

46 

3416.  2 

1.69-2 

1.88-2 

2.  23-2 

2. 79-2 

3. 62-2 

4, 70-2 

3306.  7 

7.  22-4 

8.  39-4 

1.07-3 

1.  30-3 

2.  20-3 

50 

4151.3 

1.35-2 

1.  51-2 

1.78-2 

2. 24-2 

2.91-2 

3.  80-2 

4235.  7 

6.  34-4 

7.  40-4 

9.  52-4 

1.34-3 

1.  97-3 

34 

4971.  8 

1.  10-2 

1.  23-2 

1.  40-2 

1.82-2 

2.  37-2 

3.  13-2 

3044. 8 

5.  16-4 

6.  00-4 

7. 69-4 

1.  08-3 

1.60-3 

38 

5883.  2 

9.  13-3 

1.02-2 

1.20-2 

1.  32-2 

1.98-2 

2.  63-2 

3938.3 

3.  75-4 

4.  29-4 

3.  43-4 

7.61-4 

1.  13-3 

62 

6890.  9 

7.  72-3 

8. 63-3 

1.03-2 

Z .  29-2 

1.71-2 

2.  28-2 

6921.9 

2. 13-4 

2.  21-4 

2.  51-4 

3.  27-4 

4.  78-4 

66 

7989.  3 

4.  46-3 

5.  09-3 

6.  23-3 

8. 13-3 

1. 11-2 

1.  32-2 

8014.  5 

2. 23-3 

2. 36-3 

2.  62-3 

3.  07-3 

3. 78-3 

70 

9171.  5 

1.32-3 

1.54-3 

1.95-3 

2.  64-3 

3. 73-3 

3.  28-3 

9238.  4 

4. 35-3 

4.  70-3 

3.  33-3 

6. 86-3 

0.90-3 

74 

10458.9 

8.  35-4 

9.  78-4 

1.24-3 

1.  70-3 

2.  44-3 

3. 48-3 

10390.  2 

4.  00-3 

4.  41-3 

5.  13-3 

6.41-3 

0.  39-3 

78 

11864.0 

6.  31-4 

7.  61-4 

9.  67-4 

1.33-3 

1.91-3 

2.  73-3 

12079. 0 

3. 49-3 

3. 85-3 

4.  50-3 

3. 62-3 

7.  39-3 

82 

13398.  1 

5.  47-4 

6.  37-4 

0.  07-4 

1.  11-3 

1.60-3 

2.  31-3 

13718.9 

3.  01-3 

3.  32-3 

3. 88-3 

4.  86-3 

6.  42-3 

87 

15517.  3 

4.  60-4 

5.  34-4 

6. 73-4 

9.  24-4 

1.34-3 

1.93-3 

16008, 4 

2. 48-3 

2. 73-3 

3. 21-3 

4. 02-3 

3.  34-3 

92 

17891.9 

3.  98-4 

4.  59-4 

5.  76-4 

7.  89-4 

1.  13-3 

1.69-3 

18603.8 

2. 03-3 

2.  24-3 

2. 63-3 

3. 30-3 

4.  42-3 

66 

A;om£  Oats  and  Uixieti  Data  Tawaj.  Vd.  <1 

E'-.  75 

2.  86-1 

1.  77-1 

1.  34-1 

1.  17-1 

1.  06-1 
9.  67-2 

8.  75-2 
7.  86-2 
7.  02-2 
7.  04-4 

2.  52-3 

2.  10-3 

9.  84-5 

2.  57-4 

3.  55-4 

4.  22-4 
4.  72-4 
4.  92-4 


£'«  73 
2. 54-5 
9.  23-6 
3. 53-6 
3. 73-6 
8. 26-2 
3. 43-4 
3. 45-4 
2. 72-4 
1.93-4 

1.  72-4 

5.  65-6 
4. 99-2 
4.  47-2 
4.  03-2 

3.  65-2 

3.  33-2 

3.  00-2 

2.  74-2 


E'«.  75 
1.70-3 
1.83-3 
1.  32-3 
8. 37-4 

1.  49-4 
5.  03-2 
7. 15-4 

2.  26-4 
1. 19-4 
7.  04-5 
4,  30-5 

3.  03-5 
2.  14-5 
1.  57-5 
1.  19-3 
9.  21-6 
6. 89-6 
3. 23-6 


E'-.  75 
1. 68-2 
1.06-2 

6.  98-3 
4. 89-3 
3. 43-3 
1. 36-4 

3.  17-3 
2.  86-3 
2.  33-3 
1.68-3 
7. 17-4 
4. 79-3 
1.  18-2 
1. 12-2 
9.  69-3 
0.63-3 
7, 23-3 
6. 09-3 
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c  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 


B1  -  E17  BJ  -  E18 


2 

-:e 

E  '**.  008 

E'«.  04 

£'«.  10 

E'«,  21 

E'«.  41 

E'“,  75 

A  E 

E'=.  008 

E  04 

E  '«=.  10 

E'».  21 

E'«.  41 

E'«,  75 

22 

638,  6 

1.  14-3 

1.  43-3 

2. 01-3 

3. 14-3 

5.  01-3 

7.  62-3 

64J.  7 

7.  44-4 

8. 05-4 

9.  77-4 

1.  37-3 

2.  11-3 

3.  19-3 

26 

951.3 

1.  15-3 

1.  41-3 

1.  95-3 

2,  94-3 

4.  58-3 

6.  83-3 

956.  5 

7.  42-4 

8. 58-4 

1.  12-3 

1.64-3 

2.  54-3 

3.  82-3 

30 

1326,9 

1.  14-3 

1.  40-3 

1. 90-3 

2.01-3 

4.29-3 

6.  26-3 

1335.  3 

8.  08-4 

9.  74-4 

1,  32-3 

1.  96-3 

3.  05-3 

4.  51-3 

34 

1767.  4 

1.  13-3 

1.37-3 

1.  84-3 

2.  68-3 

4.  04-3 

5.  82-3 

1780,  9 

8.  89-4 

1.09-3 

1.  51-3 

2. 26-3 

3. 49-3 

5.  12-3 

38 

2275.  6 

1.  08-3 

1.  31-3 

1.  75-3 

2.  55-3 

3.  81-3 

5.  46-3 

2296. 6 

9.  24-4 

1. 15-3 

1.  59-3 

2. 39-3 

3.  68-3 

5.  38-3 

42 

2055.  1 

1.  28-3 

1.  61-3 

2.  23-3 

3.  32-3 

5.  02-3 

7.  29-3 

2886.  2 

8.  91-4 

1.  11-3 

1.  54-3 

2.31-3 

3.  35-3 

5.  22-3 

46 

3521.0 

6.  82-4 

7.  91-4 

1. 01-3 

1.  43-3 

2.  12-3 

3.  07-3 

3553.  7 

8.  12-4 

1.01-3 

1  40-3 

2. 1 1-3 

3. 23-3 

4.  77-3 

50 

4269  8 

5.  42-4 

6.  18-4 

7. 79-4 

1.  09-3 

1.  60-3 

2.  33-3 

4303. 1 

7.  14-4 

8. 90-4 

1.23-3 

1.  85-3 

2. 83-3 

4.  22-3 

54 

5103.  1 

4.  45-4 

5.  03-4 

6. 28-4 

8. 70-4 

1.  28-3 

1.  88-3 

5139.  4 

6. 13-4 

7. 64-4 

1.06-3 

1.  39-3 

2. 44-3 

3.  66-3 

58 

6032. 7 

3.  68-4 

4. 14-4 

5.  13-4 

7.  08-4 

1.  04-3 

1.  54-3 

6068. 1 

3.  19-4 

6.  46-4 

8.  94-4 

1.  34-3 

2.  07-3 

3.  13-3 

62 

7059.  1 

3.  06-4 

3.  42-4 

4. 21-4 

5.  79-4 

0.  52-4 

1.  27-3 

7095.  8 

4.  33-4 

5.  40-4 

7.  47-4 

1.  12-3 

l.  74-3 

2.  65-3 

6* 

8192.2 

2.  55-4 

2. 83-4 

3.  46-4 

4.  74-4 

7,  00-4 

1.04-3 

0230.  4 

3.  61-4 

4. 47-4 

6.  19-4 

9.  33-4 

1.  46-3 

2.  22-3 

70 

9441.  0 

2.  13-4 

2.  34-4 

2.  84-4 

3. 87-4 

5.  73-4 

8.  57-4 

9480.  7 

2.  97-4 

3.  67-4 

5.  08-4 

7. 68-4 

1.21-3 

1.85-3 

74 

10816.  4 

1.  77-4 

1.  93-4 

2.  32-4 

3. 15-4 

4.  67-4 

6.  99-4 

10857.6 

2.  43-4 

2.  99-4 

4.  13-4 

6. 27-4 

9  91-4 

1.  52-3 

78 

12331. 0 

1.  48-4 

1.  60-4 

1.  89-4 

2.  55-4 

3.  78-4 

5.  67-4 

12373.  6 

1.  97-4 

2.  42-4 

3.  32-4 

5.  07-4 

8.  07-4 

1.  25-3 

82 

13999. 8 

1.24-4 

1.32-4 

1.  34-4 

2.  05-4 

3.  04-4 

4.  57-4 

14043.  8 

1.  60-4 

1.94-4 

2. 65-4 

4. 06-4 

6.  51-4 

1.  01-3 

87 

16330.9 

1.  00-4 

1.04-4 

1.  10-4 

1.  54-4 

2.  28-4 

3.  46-4 

16376.  6 

1.23-4 

1.  46-4 

1.98-4 

3.  02-4 

4.  90-4 

7.71-4 

92 

18976.  4 

8.  16-5 

0. 27-5 

9.  02-5 

1. 14-4 

1.  67-4 

2.  60-4 

19023. 3 

9.  50-5 

l.  10-4 

1.  46-4 

2.21-4 

3.61-4 

5.  08-4 

- 

ni  -  Ei9 

B1  -  FI 

Z 

A  E 

E'-.  008 

E'».  04 

E'w .  10 

E'**.  21 

E'».  41 

E  73 

A  E 

E'«.  008 

E'-.  04 

E'«.  10 

£'■».  21 

E'».  41 

E'«.  75 

22 

730.  2 

2.  95-4 

3.  21-4 

3.71-4 

4. 58-4 

5.  96-4 

7,  82-4 

488.  7 

4.  73-4 

4. 09-4 

3. 16-4 

2.  11-4 

1.  15-4 

5.  48-5 

26 

1105.0 

2.  20-4 

2.  40-4 

2. 76-4 

3. 38-4 

4.  36-4 

S.  65-4 

757.8 

1.  91-4 

1.  64-4 

1.  26-4 

8.  30-5 

4.  50-5 

2.  12-5 

30 

1518.2 

1.66-4 

1.  81-4 

2.  08-4 

2. 54-4 

3.  25-4 

4.  16-4 

1081. 3 

7.  63-5 

6. 54-5 

5.  00-5 

3. 26-5 

1.  75-5 

8. 19-6 

3d 

1999.  9 

1.27-4 

1.39-4 

1.  59-4 

1.94-4 

2.  47-4 

3.  15-4 

1456.  5 

3.  12-5 

2.  66-5 

2.  03-5 

1.  31-5 

7.  02-6 

3. 27-6 

38 

2553. 0 

9.  92-S 

1.  08-4 

1.24-4 

1. 50-4 

1.  91-4 

2.  44-4 

1880.  5 

1.34-5 

1.  14-5 

8. 64-6 

5.  57-6 

2.  96-6 

1.  38-6 

42 

3180.  7 

7.  82-5 

8.  50-5 

9.  75-5 

1.  19-4 

1.  51-4 

1.  93-4 

2349. 7 

6.  06-6 

5.  16-6 

3.  90-6 

2. 50-6 

1.33-6 

6. 17-7 

* 

46 

3886.  7 

6.  24-5 

6. 70-5 

7.  77-5 

9.  46-5 

1.20-4 

1.  55-4 

2860.  2 

2.  92-6 

2. 48-6 

1.87-6 

1.  19-6 

6.  33-7 

2.  94-7 

-- 

50 

4675.  4 

5.  02-5 

5.  96-5 

6.  26-5 

7.  62-5 

9.  69-5 

1.  25-4 

3407. 0 

1.  48-6 

1.26-6 

9.  44-7 

6.  03-7 

3.  19-7 

1.48-7 

54 

5552.  0 

4.  07-5 

4. 43-5 

5.  08-5 

6.  19-5 

7.  89-5 

1.03-4 

3984.  6 

7.  89-7 

6.  68-7 

5.01-7 

3. 19-7 

1.  69-7 

7.  87-8 

58 

6322  5 

3.  32-5 

3.61-5 

4.  14-5 

5.  06-5 

6.  46-5 

8.  45-5 

4586.  4 

4.  39-7 

3.71-7 

2.  78-7 

1.77-7 

9.  34-8 

4.  36-8 

62 

7593.  6 

2.  72-5 

2.  96-5 

3.  40-5 

4. 15-5 

5.  33-5 

7.  00-5 

5204. 8 

2.  54-7 

2.  14-7 

1.61-7 

1.02-7 

3.  37-6 

2.  50-8 

66 

0773.  6 

2.  24-S 

2.  44-5 

2.80-5 

3. 42-5 

4.  41-5 

5.81-5 

5830.  7 

1.  52-7 

1.  38-7 

9.  58-8 

6.  07-8 

3.  19-8 

1.  49-8 

70 

10071.  9 

1.84-5 

2.  01-5 

2.31-5 

2.83-5 

3.  65-5 

4.  83-5 

6453.  7 

9.  40-8 

7.91-8 

5.  90-8 

3.  73-8 

1.  96-8 

9.  10-9 

74 

11499.6 

1.  52-5 

1.  65-5 

1.90-5 

2. 34-5 

3.  03-5 

4.  02-5 

7061.  1 

5.  96-8 

5.  01-8 

3. 73-8 

2.  36-8 

1 .  23-8 

5.  71-9 

78 

13069.  9 

1.25-5 

1.  36-5 

1.  57-5 

1.93-5 

2.  51-5 

3.  34-5 

7638.  2 

3.  88-8 

3.  35-8 

2.  42-8 

1.  53-8 

7.  96-9 

3.  67-9 

82 

14798.  5 

1.  03-5 

1.  12-5 

1.29-5 

1.  59-5 

2.  08-5 

2.  70-5 

8167,  1 

2.  58-8 

3.  16-8 

1.60-8 

1.01-8 

5.  25-9 

2.  41-9 

87 

17211.3 

7.  97-6 

8.  69-6 

1.00-5 

1.  24-5 

1.  63-5 

2.  20-5 

8727.  6 

1.  59-8 

1.33-8 

9.  80-9 

6. 16-9 

3.  20-9 

1.  45-9 

92 

19948.6 

6.  13-6 

6.  68-6 

7.  73-6 

9.  59-6 

1.27-5 

1.74-5 

9126.  7 

1.01-8 

8.  36-9 

6.  16-9 

3.  86-9 

2.00-9 

0.  00+0 

B1  -  F2 

B1  -  F3 

i- 

z 

AE 

E'*».  008 

E'“.  04 

£•«=.  10 

E'b.21 

E'“. 41 

E'*.  75 

IE 

E'«.  008 

E'».  04 

E'«.  10 

E'«.  21 

E'-.  41 

E'-.75 

22 

503.  5 

2.  37-3 

2.04-3 

1.  58-3 

1.05-3 

5.  76-4 

2.  73-4 

544.2 

2.  88-3 

2.  30-3 

1.60-3 

9. 36-4 

4.  68-4 

2.  26-4 

26 

780.  2 

1.  66-3 

1.  42-3 

1.  09-3 

7. 18-4 

3.  89-4 

1.83-4 

830.  5 

1.  10-3 

8.  77-4 

6. 10-4 

3. 62-4 

1.89-4 

1.02-4 

30 

1115.9 

1.23-3 

1.  05-3 

8.  02-4 

5.  23-4 

2.  80-4 

1.31-4 

1172.6 

4.21-4 

3. 36-4 

2. 33-4 

1. 42-4 

7.  79-5 

4.  66-5 

- 

34 

1510. 1 

9.  37-4 

8.01-4 

6. 10-4 

3.  95-4 

2.  11-4 

9.  79-5 

1368.  6 

1.67-4 

1.33-4 

9.  32-3 

5.  71-5 

3.  28-5 

2.  13-5 

38 

1962.3 

7.  38-4 

6.  30-4 

4.  70-4 

3.  08-4 

1.  63-4 

7.  57-5 

2016.  3 

6.91-5 

5.  52-3 

3. 88-5 

2.  41-5 

1.  44-5 

9.  05-6 

- 

42 

2471.8 

5.  95-4 

5.  07-4 

3. 84-4 

2. 46-4 

1.30-4 

6.  02-5 

2513.0 

3.  05-5 

2.  43-3 

1.71-5 

1.07-5 

6.  54-6 

4.  68-6 

46 

3037.  7 

4.  88-4 

4. 15-4 

3.  14-4 

2.01-4 

1.06-4 

4.  90-5 

3055.  5 

1.  54-5 

1.23-5 

8.  60-6 

3.  36-6 

3.  27-6 

2.  36-6 

50 

3640.  2 

7.  36-6 

6. 03-& 

4. 40-6 

2.  89-6 

1.84-6 

1.32-6 

3658.7 

3.  98-4 

3. 38-4 

2. 35-4 

1.63-4 

0.  59-5 

3.  95-5 

54 

4262. 9 

3.30-6 

2. 65-6 

1.  90-6 

1.24-6 

0.  07-7 

6.  26-7 

4309. 7 

1.48-5 

1.25-3 

9.  33-6 

6.  06-6 

3.  34-6 

1.73-6 

t 

58 

4918.  7 

1.73-6 

1.  39-6 

9  88-7 

6. 42-7 

4.  25-7 

3.  38-7 

4976.  5 

2.  79-6 

2.  28-6 

1.66-6 

1.  06-6 

6.  25-7 

4.00-7 

62 

5601. 6 

9.  45-7 

7.  56-7 

5  38-7 

3. 51-7 

2.  35-7 

1.90-7 

5672.  4 

1.  32-6 

l.  06-6 

7.  39-7 

4. 80-7 

2.  90-7 

1.99-7 

. 

66 

6304.  9 

5.  35-7 

4. 28-7 

3.04-7 

1.99-7 

1.34-7 

1.  11-7 

6391.3 

7.  32-7 

3.  86-7 

4.  14-7 

2. 60-7 

1.  38-7 

1.  11-7 

70 

7020.  5 

3.  14-7 

2. 50-7 

1.  78-7 

1.  16-7 

7.  94-8 

6.  66-8 

7125.8 

4.  32-7 

3.  44-7 

2.  42-7 

1.51-7 

9.  13-8 

6.  49-8 

74 

7738. 9 

1.89-7 

1.  51-7 

1.  07-7 

7.  02-8 

4.  84-8 

4.  12-8 

7866.  7 

2.  63-7 

2.  09-7 

1.46-7 

9.  05-8 

5.  45-8 

3.  87-8 

78 

8448.  9 

1.  10-7 

9. 36-8 

6.  63-8 

4.  35-8 

3.  03-8 

2.  62-8 

8603.  4 

l.  65-7 

1.30-7 

9.  07-8 

5.  37-0 

3.  31-8 

2.  33-8 

82 

9136.8 

7.  48-8 

5.  94-8 

4.21-8 

2.  77-8 

1.94-8 

1.71-8 

9323.0 

1.03-7 

B.  29-8 

3. 73-8 

3. 49-8 

2.  05-8 

1.  42-8 

87 

9940. 7 

4.  38-8 

3. 48-9 

2.  46-8 

1.  62-8 

1.  15-8 

1.03-8 

10174.  1 

6.  11-8 

4.  80-0 

3. 29-0 

1.98-8 

1.  13-8 

7. 69-9 

92 

10644.  6 

2.  65-8 

2. 09-8 

1.48-8 

9  73-9 

6.  98-9 

6.  40-9 

10935.  1 

3.  62-8 

2. 83-8 

1.93-8 

1. 14-8 

6.36-9 

4.  17-9 

■ 

B1  -  F4 

81  -  F3 

Z 

1  E 

E'-.  000 

E'-.  04 

E'«.  10 

E'-.21 

£'«.  41 

£'■.  73 

A  E 

E'-.  000 

E'«.  04 

E'«.  10 

E'-.21 

E'-.4X 

E'».  75 

22 

550.3 

3.  44-3 

2.  72-3 

1.85-3 

1.08-3 

5.  67-4 

3.  33-4 

551.7 

3.  63-3 

2.  86-3 

1.91-3 

1.  06-3 

5.  01-4 

2. 44-4 

26 

840.0 

1.  14-3 

8. 95-4 

6.  03-4 

3. 46-4 

l.  81-4 

1.07-4 

842.8 

2.  43-3 

1.  92-3 

1.31-3 

7. 64-4 

4.  02-4 

2.  33-4 

30 

1105.7 

3.  96-4 

3. 08-4 

2.  06-4 

l.  17-4 

6.  04-5 

3.  56-5 

1191.3 

1.  19-3 

9. 39-4 

6.  42-4 

3. 72-4 

1.92-4 

1.05-4 

34 

1395,  6 

1.  50-4 

1.  16-4 

7.  78-5 

4.45-5 

2.  36-5 

1.46-5 

1594. 1 

4.  33-4 

3. 37-4 

2.  43-4 

1.39-4 

6.81-5 

3.  36-3 

38 

2037.  * 

6.  16-5 

4. 79-5 

3.  22-5 

l. 87-5 

1.03-5 

6.  72-6 

2048.8 

1.  69-4 

1.33-4 

9. 02-3 

3. 09-3 

2.  43-5 

1.  12-3 

42 

2539.  2 

2.81-5 

2.  19-5 

1.48-5 

8. 72-6 

4.  94-6 

3.  36-6 

2552.  9 

6.  87-5 

3.  40-3 

3.  64-5 

a.  04-5 

9.  57-6 

4.  23-6 

r 

46 

3087.  6 

1.  52-5 

1.20-5 

8.  20-6 

4.  88-6 

2.  77-6 

1.  Q7-6 

3103.8 

3.  13-3 

2. 46-3 

1.63-5 

9.  23-6 

4.  27-6 

1.  84-6 

so 

3679.  9 

1.93-5 

I.  58-5 

1.  14-5 

6.  98-6 

3.  75-6 

2.  04-6 

3698.3 

1.83-3 

1.  46-3 

9.  90-6 

3.  64-6 

2.  62-6 

I.  11-6 

34 

4329.3 

1.03-4 

8.  79-5 

6. 64-5 

4.  25-5 

2.  26-5 

1.04-5 

4339.4 

2.  49-4 

a.  io-4 

1. 37-4 

9.  93-3 

5.  19-5 

2.37-5 

i 

39 

3000.6 

4.81-6 

3. 92-6 

2. 80-6 

1.69-6 

8.  57-7 

3.  88-7 

5065.8 

3.  08-4 

2.61-4 

1.96-4 

1.  24-4 

6.  53-5 

2.99-5 

8 

62 

3699.  4 

2.  14-6 

1.  71-6 

l.  19-6 

6.95-7 

3.  39-7 

1.49-7 

5846.3 

2.  73-4 

2.31-4 

1.73-4 

I.  10-4 

3.  77-3 

2.  64-3 

66 

6421.3 

1.  15-6 

9.  10-7 

6.  26-7 

3.  61-7 

1.73-7 

7.  52-8 

6676.6 

2.  44-4 

2.  07-4 

1.  35-4 

9. 82-3 

5.  14-5 

2.35-3 

70 

7150.9 

6.  50-7 

5.  15-7 

3.  52-7 

2.  02-7 

9.  60-8 

4,  12-8 

7534.  3 

2.21-4 

1.36-4 

X,  39-4 

8. 83-3 

4.  63-5 

2.  11-3 

74 

7903. 1 

3.  82-7 

3.  02-7 

2.06-7 

1.  17-7 

5.  54-8 

2.  37-0 

8477.2 

3.  01-4 

1.70-4 

1.27-4 

B. 06-3 

4.21-5 

1.  92-3 

| 

78 

8643.3 

2.29-7 

1.81-7 

1.23-7 

6.  99-8 

3.  29-8 

1.40-8 

9441.6 

1.83-4 

I. 36-4 

1. 17-4 

7.  42-3 

3.87-5 

1.76-3 

82 

9366.  4 

1.  40-7 

1.  11-7 

7.  51-8 

4. 25-8 

2.  00-8 

8.  47-9 

10443.  9 

1.72-4 

1.  43-4 

I.  09-4 

6. 89-3 

3.  59-5 

1.63-3 

87 

10222.3 

7. 74-8 

6. 09-8 

4.  12-0 

2. 33-8 

1.09-8 

4.62-9 

11742.6 

I.  59-4 

1.  34-4 

1.00-4 

6. 33-3 

3.31-5 

1.  50-3 

* 

92 

10988.  5 

4,  33-8 

3,  40-8 

2. 30-8 

1.  30-8 

6. 06-9 

2. 36-9 

13081.3 

1.  49-4 

1. 23-4 

9, 35-5 

3. 92-3 

3.09-5 

1.39-3 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Z] ^  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 


z 

i£ 

E'n,  008 

E'»,  04 

B1  -  F6 

G'B.  10  E'e,  21 

E'®.  41 

E'«  75 

£E 

E*®.  008 

E'«  04 

BJ  -  F7 

E'«.  10 

E'u.  21 

E  '**.  41 

22 

553.3 

6.  37-3 

5  11-3 

3.  63-3 

2  30-3 

1.  44-3 

1.  06-3 

555.  9 

0  57-3 

7  71-3 

6.  01-3 

6.  19-3 

6.  03-3 

26 

846.  6 

4.85-3 

3. 87-3 

2  70-3 

1.  66-3 

7.  71-4 

6  51-4 

849  7 

4.  70-3 

4.  25-3 

3.  80-3 

3.  52-3 

3.  50-3 

30 

1200.  8 

3.  71-3 

2.  94-3 

2.  02-3 

1.  19-3 

6.  37-4 

3.  69-4 

1203.  2 

2.  63-3 

2.  41-3 

2.  22-3 

2.  14-3 

2.  22-3 

34 

1615.8 

2.  93-3 

2.  30-3 

1  05-3 

8.  65-4 

3.  94-4 

1.  59-4 

1617. 4 

1.  74-3 

1.  62-3 

1. 53-3 

1.  54-3 

1.  64-3 

38 

2091.  3 

2.  04-3 

1.  65-3 

1.  20-3 

8  02-4 

5.  52-4 

4.  48-4 

2093. 6 

1.  60-3 

1.  40-3 

1.  19-3 

1.05-3 

1.02-3 

42 

2627.  4 

1.  49-3 

1.  24-3 

9.  49-4 

7.  11-4 

5.  78-4 

5.  42-4 

2632.  2 

l.  43-3 

1.  21-3 

9.  65-4 

7. 76-4 

6.  86-4 

46 

3224.  7 

1.  17-3 

9.  86-4 

7  75-4 

6.  06-4 

5.  20-4 

5.  09-4 

3233.  2 

1.  22-3 

1.  02-3 

8.  01-4 

6. 22-4 

5.  30-4 

50 

3803.  4 

9.  62-4 

8.  13-4 

6.  48-4 

5.  18-4 

4.  57-4 

4.  57-4 

3897  1 

1.  06-3 

0.  81-4 

6.  86-4 

5.  27-4 

4.  44-4 

34 

4603.  7 

8.  08-4 

6.  85-4 

5  50-4 

4.  47-4 

4.  02-4 

4.  09-4 

4624.  1 

9.  81-4 

8.  30-4 

6.61-4 

5.  26-4 

4.  59-4 

38 

5386. 0 

6.  88-4 

5.  86-4 

4.  75-4 

3.  91-4 

3.  57-4 

3.  68-4 

5408. 7 

6.  98-4 

5.  82-4 

4.  52-4 

3.  46-4 

2.  91-4 

62 

6229.  8 

5.  88-4 

5.  03-4 

4.  12-4 

3.  44-4 

3.  20-4 

3.  35-4 

6246. 5 

4.  29-4 

3.  50-4 

2.  60-4 

1.  85-4 

1.  42-4 

66 

7122.  0 

1.  72-4 

1.  54-4 

1.  37-4 

1.  27-4 

1.  31-4 

l.  44-4 

7141.0 

4.  08-4 

3.  34-4 

2.  49-4 

1.  80-4 

1.  42-4 

70 

8047.  0 

1.  81-5 

1.  64-5 

1.  47-5 

1.  39-5 

1.  44-5 

1.  61-5 

8109.  3 

4.  58-4 

3.  87-4 

3.  09-4 

2.  49-4 

2.  25-4 

74 

9017. 5 

5.  48-6 

4. 92-6 

4.  37-6 

4.  08-6 

4.  22-6 

4,  74-6 

9142.  6 

4.  15-4 

3.  52-4 

2.  84-4 

2.  32-4 

2.  14-4 

78 

10033.  5 

2  32-6 

2.  08-6 

1.  83-6 

1.  70-6 

1.  75-6 

1.  97-6 

10239  9 

3.  75-4 

3. 19-4 

2.  58-4 

2.  13-4 

1.  99-4 

82 

11092.  0 

1.  17-6 

1.04-6 

9.  14-7 

8.  40-7 

8.  61-7 

9.  73-7 

11401. 3 

3.  41-4 

2.91-4 

2.  36-4 

1.  96-4 

1.  84-4 

87 

12469.  8 

5.  83-7 

5.  16-7 

4.  48-7 

4.  06-7 

4.  13-7 

4.  68-7 

12944. 2 

3  05-4 

2. 60-4 

2.  12-4 

1.  78-4 

1.  69-4 

92 

13900.  2 

3. 25-7 

2.  86-7 

2.  46-7 

2.  20-7 

2.  21-7 

2.  52-7 

14589.  1 

2.  75-4 

2. 35-4 

1.  93-4 

1.  62-4 

1.  56-4 

Z 

AE 

E'».  000 

E'®.  04 

B1  -  F0 

E'*.  10  E'«.  21 

E'-.  41 

E'“.  75 

A  E 

E'».  008 

E'-.  04 

B1  -  F9 

E'«.  10 

E'*.  21 

e*». 

22 

562.4 

3.  00-3 

3.  13-3 

2.  37-3 

1.  74-3 

1.  40-3 

1.  31-3 

565.  1 

4.  47-3 

3.  65-3 

2.  68-3 

1.83-3 

».  30-3 

26 

056.7 

3.  34-3 

2. 74-3 

2.  06-3 

1.  49-3 

1.  15-3 

1.04-3 

860.  7 

3.  32-3 

2.  73-3 

2.  05-3 

1.  46-3 

l.  11-3 

30 

1211. 4 

3.  04-3 

2. 49-3 

1.  05-3 

1.  30-3 

9.  69-4 

8.  39-4 

1216.2 

2.  63-3 

2. 16-3 

1.63-3 

1.  17-3 

9.  06-4 

34 

1627.  4 

2.  56-3 

2.  09-3 

1.  54-3 

I.  06-3 

7.  59-4 

6.  37-4 

1632.  2 

2.  05-3 

1  70-3 

1.29-3 

9.  42-4 

7.  45-4 

38 

2104. 8 

2.  09-3 

1.  69-3 

1.  23-3 

0.  30-4 

5.  75-4 

4.  68-4 

2108.  9 

1.  59-3 

1.  32-3 

1.02-3 

7. 65-4 

6.  29-4 

42 

2644. 2 

1.73-3 

1,  39-3 

9.  93-4 

6.  37-4 

4.  06-4 

3.  04-4 

2646. 6 

1.22-3 

1.  02-3 

8.  12-4 

6.  48-4 

5.  71-4 

46 

3244. 9 

1.  33-3 

1.05-3 

7.  10-4 

4.21-4 

2.  23-4 

1.  28-4 

3246. 3 

1.07-3 

9.  18-4 

7.  50-4 

6.  28-4 

S.  01-4 

50 

3905.  2 

9.  24-4 

7.  47-4 

5.  45-4 

3.  72-4 

2.  69-4 

2.  33-4 

3910.  6 

1.05-3 

8.  65-4 

6. 59-4 

4. 87-4 

3.91-4 

54 

4626. 7 

6,  75-4 

5.  35-4 

3.  74-4 

2.  37-4 

1.  54-4 

1.  23-4 

4638.  4 

9.  00-4 

7.  40-4 

5.  57-4 

4.  05-4 

3.  17-4 

58 

5415.6 

7.  04-4 

5.  72-4 

4.  22-4 

2.  97-4 

2.  25-4 

2.  04-4 

5430. 0 

7.71-4 

6.  33-4 

4. 76-4 

3. 45-4 

2.  70-4 

62 

6269.  2 

3.  15-4 

2.  77-4 

2.  30-4 

2.  10-4 

2. 04-4 

2.  18-4 

6271.  7 

5.21-4 

4  14-4 

2.  91-4 

1.84-4 

1.  19-4 

66 

7169.  2 

4.  77-4 

4.  03-4 

3.  21-4 

2.  58-4 

2.31-4 

2.  37-4 

7192.8 

5.  72-4 

4.  68-4 

3.  49-4 

2. 51-4 

1.95-4 

70 

8138.  7 

4.  36-4 

3. 83-4 

3.  02-4 

2.  38-4 

2.  10-4 

2.  15-4 

8180.  3 

5.  13-4 

4. 20-4 

3.  14-4 

2.  25-4 

1.  75-4 

74 

9172.  5 

4.  11-4 

3.  45-4 

2.  70-4 

2.  12-4 

1.87-4 

1.  92-4 

9234.  9 

4.  63-4 

3. 79-4 

2.  82-4 

2.  01-4 

1.  55-4 

78 

10270. 1 

3.  71-4 

3. 10-4 

2.  43-4 

1.90-4 

I.  67-4 

1.  73-4 

10357. 6 

4.21-4 

3.  44-4 

2.  55-4 

1.81-4 

1.30-4 

82 

11431.9 

3.  36-4 

2.01-4 

2.  20-4 

1.72-4 

I.  51-4 

1.  57-4 

11549.3 

3.  85-4 

3, 14-4 

2.  32-4 

1.  63-4 

l.  23-4 

87 

12974.9 

3.  00-4 

2. 51-4 

1.  95-4 

1.  52-4 

1.34-4 

I.  41-4 

13137.  8 

3.  49-4 

2. 04-4 

2.  08-4 

1.  44-4 

I.  06-4 

92 

14619.  5 

2.  70-4 

2.  25-4 

1.  75-4 

1.36-4 

1.  20-4 

1.  26-4 

14038.2 

3.  19-4 

2.  59-4 

1.88-4 

1.28-4 

9.  14-5 

z 

IE 

E'-.  008 

E'-.  04 

B1  -  FiO 

E'*.  10  E'-.  21 

E'».  41 

E'«  75 

E'».  008 

E'-.  04 

B1  -  F1J 

E'«.  10 

E'-.2i 

E  41 

22 

574.  1 

7.  05-3 

5.  00-3 

4.  33-3 

3.  04-3 

2.  25-3 

I.  93-3 

604.  6 

1.  38-4 

1.  19-4 

9.  27-5 

6.  36-5 

3.  80-3 

26 

874.6 

6.  30-3 

5.  22-3 

3.  96-3 

2.  88-3 

2.  24-3 

2.  01-3 

907.  0 

4.  77-5 

4, 12-3 

3.  26-5 

2,  35-5 

1.61-3 

30 

1240.  5 

5.  47-3 

4.  56-3 

3.  51-3 

2.  62-3 

2. 09-3 

1.92-3 

1270. 7 

2.  37-5 

2. 07-5 

1.  68-5 

1,31-5 

1.05-5 

34 

1674. 8 

4.  54-3 

3.  79-3 

2.  94-3 

2.  21-3 

1.  79-3 

1.  66-3 

1692. 8 

1.  59-5 

1.  40-5 

l.  18-5 

9.  90-6 

8.  85-6 

38 

2173.  9 

1.  50-5 

1.26-5 

9.  89-6 

7.  42-6 

5.  84-6 

3.21-6 

2180.2 

3.  6°-3 

3. 09-3 

2.  40-3 

1-82-3 

1.  48-3 

42 

2713.3 

1.  23-5 

1.07-5 

9.  00-6 

7.  79-6 

7. 24-6 

7.  34-6 

2743.  0 

3.  93-6 

3. 70-6 

3.  71-6 

3.  83-6 

4.  13-6 

46 

3310.  4 

1.27-5 

1.  12-5 

9.  54-6 

8.  36-6 

7.  98-6 

8.  26-6 

3357  3 

3.  10-6 

2.  95-6 

2.  86-6 

2,  92-6 

3.  16-6 

50 

3964.  6 

1.  50-5 

1.  32-5 

l.  13-3 

1.00-3 

9.  70-6 

1.02-3 

4032.  1 

2.  56-6 

2.  43-6 

2. 34-6 

2.  40-6 

2.  59-6 

54 

4675.  2 

2.  12-5 

1.86-5 

1.60-5 

I.  42-5 

1.39-5 

l.  47-3 

4769.  6 

2.  15-6 

2. 04-6 

1.97-6 

2,  01-6 

2.  19-6 

53 

5441.8 

4.01-5 

.  50-5 

2.  96-3 

2.  58-3 

2.  48-3 

2.  63-3 

5570.  3 

1.  83-6 

1.  74-6 

1.68-6 

1.  73-6 

1.88-6 

62 

6286.  4 

6.  63-4 

5.  43-4 

4.  12-4 

3.01-4 

2.  39-4 

2.  25-4 

6434, 8 

I.  58-6 

1.  50-6 

1.  45-6 

l. 50-6 

1.  63-6 

66 

7208. 0 

5.  76-4 

4.  74-4 

3.  58-4 

2.  63-4 

2. 10-4 

2.  00-4 

7363.  7 

1.  38-6 

1.  31-6 

1.  27-6 

1 . 32-6 

1.  46-6 

70 

8195.  7 

5.  03-4 

4. 14-4 

3.  14-4 

2. 32-4 

1.  88-4 

1.  02-4 

8357.  7 

1.22-6 

1.  16-6 

I.  13-6 

1.  18-6 

1.32-6 

74 

9250.  4 

4.  41-4 

3.  64-4 

2.  78-4 

2.  07-4 

l.  71-4 

1.68-4 

9417.  4 

1.  08-6 

1.03-6 

1.01-6 

1.  06-6 

l,  19-6 

78 

10373. 1 

3.  88-4 

3. 22-4 

2.  47-4 

1.  87-4 

1  37-4 

1.  37-4 

10544.0 

9.  63-7 

9.  20-7 

9.  05-7 

9. 55-7 

1.09-6 

82 

11564.8 

3.  43-4 

2.  85-4 

2.  20-4 

1.  69-4 

1.  46-4 

1.  49-4 

11738.3 

8.  62-7 

8.  25-7 

8.  14-7 

8. 65-7 

9.  92-7 

07 

13152.9 

2.  94-4 

2. 46-4 

1.  93-4 

1.  31-4 

1.34-4 

1.  42-4 

13329. 6 

7.  46-7 

7.  16-7 

7. 1 1-7 

7.  61-7 

8,  83-7 

92 

14852.9 

2.  52-4 

2.  12-4 

1.  69-4 

1.37-4 

1.26-4 

I.  38-4 

15030.3 

6.  34-7 

6.  10-7 

6.  09-7 

6.  59-7 

7,  73-7 

Z 

le 

m 

i 

8 

CO 

E'«.  04 

B1  -  F12 

E'-.  10  E'*.  21 

E'-.41 

£'•  73 

ae 

E  '■  008 

E'-.  04 

81  -  FI3 

E'*.  10  E'-,2X 

E'-.  41 

22 

607.6 

I.  36-3 

t.  50-3 

1  47-3 

1.  33-3 

1.  68-5 

1.  84-3 

610.0 

1.  19*3 

1,  01-3 

7,  78-4 

3.  17-4 

2,89-4 

26 

912.7 

I.  10-3 

1.06-5 

1.06-3 

1.  11-3 

1.21-3 

1.32-3 

918.4 

7.  47-4 

6. 33-4 

4. 84-4 

3.  17-4 

l.  74-4 

30 

1278.  7 

0.  03-6 

7.  77-6 

7.  66-6 

7.  93-6 

8.  38-6 

9.  33-6 

1289.  3 

4.  36-4 

3.  70-4 

2.  80-4 

l.  82-4 

9.  03-3 

34 

1706,0 

6.  03-6 

3. 80-6 

5.  66-6 

3.81-6 

6.  23-6 

6.  80-6 

1723. 1 

2.  30-4 

1.  93-4 

1.47-4 

9.  32-3 

3.  16-3 

38 

2194,6 

4.  64-6 

4,  40-6 

4.  25-6 

4.31-6 

4.  60-6 

3.01-6 

2218.  3 

1.  12-4 

9.  40-3 

7.  18-3 

4.  68-3 

2.61-3 

42 

2757.  6 

2.  99-3 

2.  31-3 

I.  93-3 

1.48-3 

1.2C-3 

1.  12-3 

2775.  3 

7  00-3 

6.  00-3 

4.  69-3 

3.  34-3 

2.  29-3 

46 

3393.5 

6.  71-3 

3.  33-3 

4.  10-3 

2.  73-3 

1.82-3 

1.39-3 

3417.  6 

2.  43-3 

2.  04-3 

X.  39-3 

1.  21-3 

9.88-4 

50 

4074.  2 

1.  90-3 

1.  37-3 

1.  14-3 

7.  26-6 

4.  14-6 

2.  46-6 

4157  2 

2.  04-3 

1.  72-3 

1.  34-3 

l.  02-3 

0.  33-4 

54 

4017,3 

9.  47-6 

7.  79-6 

3.  63-6 

3. 37-6 

1.  99-6 

1.  13-6 

4984.  0 

1.  71-3 

1.  44-3 

1. 12-3 

8.  33-4 

7.  01-4 

58 

5623.3 

3.  38-6 

4.  42-6 

3.21-6 

2.01-6 

1.  12-6 

6.  46-7 

3904.  0 

1.44-3 

1.21-3 

9.  30-4 

7.  24-4 

3.  93-4 

62 

6493.  3 

3.  33-6 

2.  72-6 

l.  97-6 

1.  24-6 

6.  93-7 

4.  12-7 

6923,  9 

1.23-3 

1.  03-3 

8, 09-4 

6.  17-4 

3.09-4 

66 

7428, 0 

2.  19-6 

1.79-6 

1.29-6 

8, 08-7 

4.61-7 

2.  84-7 

8031.8 

1.03-3 

8.  84-4 

6. 93-4 

3.  30-4 

4.30-4 

70 

8427.  3 

l.  33-6 

1.  24-6 

8.  92-7 

3.  39-7 

3.  23-7 

2.  07-7 

9296,  9 

0,  98-4 

7. 39-4 

3.  97-4 

4.  37-4 

3.  79-4 

74 

9493,  I 

1.  12-6 

9.  05-7 

6.  46-7 

4,  03-7 

2.  37-7 

1.37-7 

10670. 0 

7.  73-4 

o. 33-4 

3.  16— 4 

3. 96-4 

3.  29-4 

70 

10623.  3 

8.30-7 

6. 83-7 

4. 07-7 

3. 04-7 

1.80-7 

1.  23-7 

12183.9 

6.  67-4 

3.  66-4 

4.  47-4 

3.  44-4 

2. 07-4 

02 

11826.  1 

6.  67-7 

3. 36-7 

3,  79-7 

2. 36-7 

1.  41-7 

9,  91-8 

13833,  9 

3.  77-4 

4.  90-4 

3. 88-4 

2.  99-4 

2.  31-4 

87 

13424.  6 

3.  09-7 

4. 07-7 

2.  07-7 

I.  78-7 

1.07-7 

7.  70-8 

16108.7 

4.  81-4 

4.  10-4 

3. 23-4 

2.  31-4 

2.  12-4 

92 

13133.  1 

3.  96-7 

3. 16-7 

2.21-7 

1.36-7 

8.21-8 

6,01-8 

10839.  3 

4.  00-4 

3. 42-4 

2. 73-4 

2.  11-4 

1.79-4 

E'«.  75 
6.  21-3 

3.  65-3 
2.  37-3 
1.  80-3 

1.  06-3 
6.  81-4 
5.  15-4 

4.  30-4 
4,  55-4 

2.  85-4 
1.32-4 

1.  34-4 

2.  34-4 
2.  26-4 
2.  12-4 
1.  99-4 
1.  85-4 
1.  73-4 


£ 75 
1.09-3 
9.  80-4 

8.  12-4 
6.  82-4 
5.  94-4 
5.  68-4 
5.  96-4 
3.  66-4 
2.  93-4 
2.  50-4 

9.  46-3 
1.  82-4 
1.  63-4 
1.  45-4 
1.29-4 
1.  14-4 
9.  70-5 
0.  14-5 


E'«.  75 

2.  16-5 

1.  10-5 
9.  27-6 
8.61-6 
1.38-3 
4.  36-6 

3.  48-6 

2.  83-6 
2.  45-6 
2.  13-6 
1.88-6 
1.  68-6 
I.  32-6 
I.  39-6 
1.28-6 
l.  18-6 
1.  07-6 
9. 48-7 


E'-.  75 

1.  43-4 
8. 44-5 
4.  76-5 

2.  32-5 

1.36-5 

1.  72-5 
9.  28-4 
7.83-4 
6.  65-4 
5. 68-4 
4.  B8-4 
4.  23-4 

3.  68-4 
3.  22-4 
2. 02-4 

2.  48-4 
2.  12-4 
1.  81-4 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Rydbergs,  22  Z  92 

See  page  31  for  Explanation  of  Tables 


z 

A  E 

E'«  008 

E'«  04 

D1  -  F14 

E'*»  10  E'**.  21 

E'b.  41 

E'-  75 

A  E 

E'“,  008 

E'-.  04 

01  -  F15 

£'■*.  10  E'».  21 

E'«.  41 

E'«.7S 

22 

639.  8 

8.  91-4 

7.  64-4 

5.88-4 

3.  91-4 

2  16-4 

1.  05-4 

738.3 

8.  85-3 

7. 68-5 

6. 23-3 

4.  88-3 

4.01-3 

3.  65-5 

26 

954.2 

7.  38-4 

6.  28-4 

4.  79-4 

3.  13-4 

1.  70-4 

0.  11-5 

1 105.  5 

3.  97-5 

5.  15-5 

4. 16-3 

3.  24-5 

2.  66-3 

2.  43-3 

30 

1332.  8 

6.  65-4 

5.  64-4 

4.  26-4 

2.  76-4 

1.  48-4 

6.  99-5 

1519.  3 

4.  20-5 

3.  62-3 

2.91-5 

2.  27-5 

1.86-5 

1.  71-5 

34 

1770.2 

6.  15-4 

5.  20-4 

3.  92-4 

2.  51-4 

1.  34-4 

6.  28-5 

2002.  2 

3.  07-5 

2. 64-5 

2.  1 1-5 

1.65-5 

1.  36-5 

1.25-5 

38 

2293. 9 

5.  58-4 

4.71-4 

3.  53-4 

2.  26-4 

1.20-4 

5.  59-5 

2537.  0 

2.  31-5 

1.98-5 

1.  38-3 

1.23-5 

1.02-5 

9.  48-6 

42 

2083. 6 

4.  91-4 

4.  14-4 

3. 09-4 

1.  97-4 

1.  04-4 

4.86-5 

3187.3 

1.77-5 

1.  32-3 

1.21-3 

9.  49-6 

7.  87-6 

7.  36-6 

46 

3551.  1 

4.23-4 

3.  56-4 

2. 66-4 

1.  69-4 

B.  94-5 

4.  17-5 

3896  9 

1  38-3 

1.  19-5 

9.  50-6 

7.  43-6 

6.  19-6 

3.  82-6 

50 

4300.  6 

3.  63-4 

3.  06-4 

2  29-4 

1.  45-4 

7  67-5 

3.  58-5 

4690  6 

1.  10-3 

9.  41-6 

7. 34-6 

3.91-6 

4.  94-6 

4.  68-6 

54 

5136.8 

3.  12-4 

2.  63-4 

1.  96-4 

1.  25-4 

6.  62-5 

3.  09-5 

5573.  9 

8.  81-6 

7  55-6 

6.  06-6 

4.  75-6 

3.  98-6 

3.  80-6 

58 

6065.  4 

2.  70-4 

2.  27-4 

1  70-4 

1.  08-4 

3.  75-5 

2.  69-5 

6553.  0 

7.  14-6 

6.  12-6 

4.  92-6 

3.  86-6 

3.23  6 

3.  12-6 

62 

7093.  0 

2.  35-4 

1.  98-4 

1.  48-4 

9.  48-5 

5.  05-5 

2.  37-3 

7635.  1 

3.  83-6 

3.  00-6 

4.  02-6 

3.  16-6 

2.  67-6 

2.  58-6 

66 

8227.  3 

2.  05-4 

1.  74-4 

1.  31-4 

8.  36-5 

4.  47-5 

2.  11-3 

8828.  9 

4.  78-6 

4.  11-6 

3.  30-6 

2.  60-6 

2.  20-6 

2.  14-6 

70 

9477.  4 

1.  81-4 

1.  53-4 

1.  15-4 

7.  44-5 

3.  99-5 

1.  89-3 

10144. 2 

3.  94-6 

3. 39-6 

2.  73-6 

2.  13-6 

I.  82-6 

1.  79-6 

74 

10854.0 

1  61-4 

1.  36-4 

1.  03-4 

6.  67-5 

3.  59-5 

1.  71-5 

11592.6 

3.  25-6 

2. 80-6 

2.  26-6 

1.78-6 

1.  31-6 

1.  49-6 

70 

12369.  7 

1.  43-4 

1.  22-4 

9.  26-5 

6.  03-5 

3.  26-5 

1. 36-5 

13187.8 

2.  69-6 

2. 32-6 

1.87-6 

1.  48-6 

1.26-6 

1.25-6 

02 

14039.  5 

1.  29-4 

1.  10-4 

0.  38-5 

5.  48-3 

2.  99-5 

1.  44-5 

14946.2 

2.  22-6 

t.  91-6 

1.  35-6 

1.  22-6 

1.  05-6 

1.  04-6 

87 

16371.7 

1  14-4 

9.  72-5 

7  46-5 

4.  92-5 

2.  71-5 

1.  31-3 

17404. 1 

1  73-6 

1.  30-6 

1.22-6 

9.  64-7 

8.  27-7 

8.  32-7 

92 

19017.  Q 

1.01-4 

8. 70-5 

6.71-5 

4.  46-5 

2  48-5 

1.  21-3 

20196. 4 

1.33-6 

1.  17-6 

9.  50-7 

7.  35-7 

6.  49-7 

6.  60-7 

Z 

AE 

E'*.  008 

S'*.  04 

B 1  -  Cl 

E'*.  10 

21 

E'«.  41 

E'«.  75 

5  E 

£'=.  008 

E'«.  04 

D1  -  C2 

E'o.  10 

£'=,  21 

E'=.  41 

E'a.  73 

22 

544.  1 

2.  02-3 

1.  58-3 

1.  06-3 

5.  86-4 

2.  67-4 

1.  13-4 

548.  0 

1  49-3 

1.  24-3 

9.  59-4 

7.  20-4 

3.  83-4 

5.  39-4 

26 

830.  5 

8.  23-4 

6.  43-4 

4.  29-4 

2.  36-4 

1.  09-4 

4.  86-5 

835.  0 

4.  30-4 

3.  70-4 

3.  05-4 

2.  55-4 

2.  32-4 

2.  32-4 

30 

1173.0 

3.  35-4 

2.  60-4 

1.  73-4 

9.  49-5 

4.  39-5 

2.  01-5 

1177.6 

1.  39-4 

1  22-4 

1.04-4 

9.  14-5 

8.  74-5 

8.  93-5 

34 

1569.7 

1.38-4 

1.  '•  4 

7.  04-5 

3.81-5 

1.  73-5 

7  57-6 

1574. 0 

5.  11-S 

4  S4-5 

3. 96-5 

3.  58-5 

3.  52-5 

3.  67-5 

38 

2018.2 

5.  65-5 

4. 

2. 84-5 

1.  51-5 

6.  48-6 

2.  49-6 

2022.  3 

2.  35-S 

Z. 08-5 

l.  80-5 

1.  61-5 

1.  57-5 

1.  64-5 

42 

2515.6 

2.  17-5 

1.67  -5 

09-5 

5.  83-6 

2.  59-6 

1.  10-6 

2520.  3 

1.  43-5 

1  22-5 

9.  87-6 

8. 15-6 

7.  43-6 

7.  52-6 

46 

3058.  5 

0.  32-6 

6.  4o-o 

4  32-6 

2.  46-6 

1.30-6 

7.  85-7 

3065.  5 

8.  76-6 

7,  23-6 

5.  53-6 

4,  19-6 

3.  50-6 

3.  39-6 

50 

3643. 2 

3.  60-6 

2. 82-6 

I.  93-6 

1.  17-6 

7.  06-7 

5.  17-7 

3654. 6 

4.  95-6 

4. 03-6 

3.  00-6 

2. 17-6 

1.  72-6 

1.62-6 

54 

4265.  8 

I.  73-6 

1.  37-6 

9.  55-7 

6.  04-7 

3.  94-7 

3.  15-7 

4283.  3 

2.  75-6 

2. 22-6 

1.63-6 

1. 15-6 

8.  94-7 

8.  33-7 

50 

4921.2 

9.  03-7 

7.  18-7 

5.  06-7 

3.  29-7 

2.  25-7 

1.  90-7 

4947.  1 

1.  55-6 

1.25-6 

9.  09-7 

6. 36-7 

4,  08-7 

4.  54-7 

62 

5603. 8 

5.  00-7 

3.  98-7 

2  83-7 

1.87-7 

1.32-7 

1.  15-7 

5640. 4 

8.  94-7 

7.  17-7 

5.  21-7 

3. 62-7 

2.  77-7 

2.  59-7 

66 

6306.  6 

2.  89-7 

2  31-7 

1  65-7 

1.  11-7 

8.01-8 

7  17-8 

6356.  8 

5.  29-7 

4.  23-7 

3,  06-7 

2.  13-7 

1.63-7 

1.  34-7 

70 

7021.8 

1.73-7 

1.39-7 

9.  94-8 

6.  74-8 

4.  98-8 

4.  55-8 

7088.  0 

3.  20-7 

2.  56-7 

1.83-7 

1.28-7 

9.  90-8 

9.  39-8 

74 

7739.  7 

1.07-7 

8. 58-8 

6. IB-B 

4.  23-8 

3.  18-0 

2.  96-8 

7027.  2 

1.90-7 

1.  59-7 

1.  14-7 

7.  93-8 

6.  16-8 

5.  90-8 

78 

8449.  1 

6.  82-8 

5.  46-8 

3. 94-8 

2.  72-8 

2.  07-8 

1.  96-8 

8561.  4 

1.  25-7 

9.  97-0 

7.  19-0 

5.  00-8 

3.91-8 

3.80-8 

82 

9136.  5 

4.  44-8 

3. 53-8 

2.  57-8 

1.  79-C 

1.38-8 

1.  33-8 

9278.  5 

0.  04-8 

6.  40-8 

4.61-8 

3.  22-8 

2.  54-8 

2.  49-8 

87 

9939. 6 

2.  67-8 

2  14-8 

1.  55-8 

1.08-8 

2  53-9 

8. 38-9 

10126.  5 

4.  73-8 

3.  76-8 

2.  70-8 

1.  89-8 

1.  51-8 

1.  51-8 

92 

10642.  7 

1.65-8 

1.  32-8 

9.  59-9 

6.  75-9 

5.  39-9 

5.  42-9 

10884.  3 

2.  84-8 

2. 25-8 

1.62-8 

1.  13-8 

9.  16-9 

9.  35-9 

Z 

*E 

E'«.  008 

E'».  04 

B1  -  C3 

E'«.  10  E'«=.  21 

E'».  41 

£'•■  75 

A  E 

E'*.  008 

E'«.  04 

D1  -  C4 

E'-.  10 

E'-.2l 

E'-.4I 

E'«.  75 

22 

351.  5 

7.  31-3 

5. 88-3 

4.  16-3 

2. 62-3 

1.  61-3 

1.  16-3 

559.4 

6.  61-3 

6. 17-3 

5.  81-3 

3.  76-3 

6.  08-3 

6.  56-3 

26 

844.  1 

3.  30-3 

4.  37-3 

3. 03-3 

1.80-3 

9.  89-4 

6.  05-4 

853.2 

4.  93-3 

4. 38-3 

4.  29-3 

4.  23-3 

4.  43-3 

4.  77-3 

30 

1 197.  4 

4  11-3 

3.  25-3 

2.  23-3 

1.  30-3 

6.  77-4 

3.  79-4 

1207.  5 

3.  74-3 

3. 45-3 

3.  20-3 

3.  12-3 

3.  24-3 

3.  48-3 

34 

1612.0 

3.  14-3 

2.  48-3 

1.69-3 

9.  74-4 

4.  94-4 

2.  63-4 

1622.  5 

2.  90-3 

2. 66-3 

2.  44-3 

2.  35-3 

2.  42-3 

2.  59-3 

38 

2088. 0 

2  46-3 

l.  94-3 

1.  32-3 

7.  34-4 

3.  77-4 

1.  95-4 

2098.  2 

2.  30-3 

2.  10-3 

1.91-3 

1.82-3 

1.87-3 

2.00-3 

42 

2625.  8 

1.  97-3 

1.  53-3 

l.  05-3 

5.  99-4 

2.  96-4 

1.  50-4 

2634.  8 

1.  86-3 

1.  69-3 

1.  33-3 

l.  46-3 

1.49-3 

1.60-3 

46 

3226. 0 

l  61-3 

1.  27-3 

8. 37-4 

4.  87-4 

2.  38-4 

1.  17-4 

3232.3 

1.  54-3 

1.39-3 

1.26-3 

1.20-3 

1.23-3 

1.32-3 

50 

3889.  0 

t.  34-3 

1.03-3 

7. 09-4 

3.  98-4 

1.89-4 

8.  71-5 

3891.6 

1.  29-3 

1.  17-3 

1.06-3 

1.01-3 

1.04-3 

1.  13-3 

34 

4612.3 

I  10-3 

9.  93-4 

8. 93-4 

8.  44-4 

8. 63-4 

9. 44-4 

4613.3 

1.  13-3 

8.  94-4 

6. 09-4 

3. 32-4 

1.81-4 

9.  93-3 

58 

5394. 8 

9.  48-4 

0. 39-4 

7.  75-4 

7.  36-4 

7  39-4 

0. 33-4 

3405.  6 

9.  71-4 

7.  63-4 

3.  17-4 

2.  93-4 

1.  47-4 

7.  52-5 

62 

6239.  4 

8.  27-4 

7.  50-4 

6.  78-4 

6.  45-4 

6.  69-4 

7.  41-4 

6260.  S 

8.  40-4 

6.  60-4 

4.  47-4 

2. 34-4 

1.23-4 

6.  30-3 

66 

7146.6 

7  29-4 

6. 62-4 

5.  98-4 

3.  70-4 

t  «4-« 

6. 63-4 

7100.  9 

7. 34-4 

5.  77-4 

3.  90-4 

2.  21-4 

1.08-4 

3. 39-3 

70 

8116.  3 

6.  48-4 

3.  08-4 

3.  32-4 

3.  03-4 

3. 32-4 

3.  99-4 

8167.  4 

6.  47-4 

3.  08-4 

3. 43-4 

1.  94-4 

9.  46-3 

4.  67-3 

74 

9149.  6 

3.01-4 

5.  27-4 

4.  77-4 

4.  37-4 

4.GI-4 

3.  44-4 

9221.  1 

3,  74-4 

4. 51-4 

3. 04-4 

1.  72-4 

8. 34-3 

4.  09-5 

70 

10246.  4 

3.  24-4 

4,  76-4 

4.31-4 

4.  13-4 

4.  37-4 

4.  99-4 

10342.  8 

3.  14-4 

4. 03-4 

2.  72-4 

1.  33-4 

7.  41-3 

3. 39-3 

82 

11407.  1 

4.  76-4 

4, 32-4 

3. 91-4 

3.  76-4 

4.00-4 

4.  60-4 

11333.5 

4. 62-4 

3.  63-4 

2.  43-4 

1.  38-4 

6.61-3 

3.  18-3 

87 

12948.8 

4.  23-4 

3, 86-4 

3. 30-4 

3.  37-4 

3.  60-4 

4.  19-4 

13120.  7 

4. 08-4 

3.  20-4 

2  16-4 

1.21-4 

3.  79-3 

2.  74-3 

92 

14392.  1 

3,  83-4 

3.  48-4 

3. 15-4 

3,  04-4 

3.  27-4 

3. 83-4 

14819.9 

3.  63-4 

2.  83-4 

1.92-4 

1.  07-4 

3.  10-3 

2. 38-3 

Z 

\E 

E'«,  008 

E'«,  04 

81  -  C3 

E'«.  10  E'»  21 

E'«.  41 

E'«  73 

A  £ 

E'».  008 

£'•.  04 

81  -  C6 

E'-.  10 

E'«.  21 

E'».4l 

E#-.  73 

22 

363.0 

4.  93-3 

4, 02-3 

2.  90-3 

2.  13-3 

l.  67-3 

1.  33-3 

604.6 

3.  33-3 

2.  02-3 

1.93*3 

1.  09-3 

4.  98-6 

2.  00-6 

26 

858.0 

3.  33-3 

2.91-3 

2.23-3 

1  70-3 

1.  43-3 

1.  42-3 

908.8 

2.  33-3 

2. 00-3 

1.36-3 

7.  63-6 

3.  47-6 

l.  39-6 

30 

1213.6 

2. 64-3 

2,21-3 

1.  76-3 

1.  42-3 

1.29-3 

1.31-3 

1274.  1 

1.86-3 

1.  47-3 

9.  97-6 

3.  36-6 

2.  52-6 

1.01-6 

34 

1630.2 

2.  04-3 

1.74-3 

l.  42-3 

1.21-3 

1.  15-3 

I.  19-3 

1700.6 

1.42-3 

1. 12-3 

7.  36-6 

4. 20-6 

l.  90-6 

7.  64-7 

38 

2108,3 

1.61-3 

1.  39-3 

I.  17-3 

1.02-3 

1  00-3 

1.  06-3 

2188.4 

1.  12-3 

8. 77-6 

3.91-6 

3.  2C-6 

1.  48-6 

3.  97-7 

42 

2648.  1 

1.30-3 

1.  13-3 

9.  63-4 

8.  67-4 

8.  66-4 

9.  27-4 

2738. 0 

0. 96-6 

7.  04-6 

4.  73-6 

2. 62-6 

1.  19-6 

4.  79-7 

46 

3250, 3 

1. 07-3 

9  38-4 

8. 00-4 

7.  37-4 

7.  46-4 

8.  08-4 

3349.3 

7.  33-6 

3  73-6 

3, 87-6 

2.  14-6 

9.71-7 

3,  94-7 

30 

3913,2 

0, 97-4 

7.  07-4 

6. 83-4 

6. 30-4 

6.  44-4 

7.  05-4 

4023,4 

6.  11-6 

4.  79-6 

3.21-6 

1.  70-6 

8. 09-7 

3,31-7 

34 

4643. 4 

7.  60-4 

6,  69-4 

3,  84-4 

3.  43-4 

3. 60-4 

6,  18-4 

4760. 0 

3.  16-6 

4.  03-6 

2.  72-6 

1.  30-6 

6. 85-7 

2.  83-7 

38 

3433.  4 

6,  32-4 

3.  73-4 

3. 04-4 

4,  72-4 

4.90-4 

3.  46-4 

3339.  9 

4.  42-6 

3.  46-6 

2. 32-6 

1.29-6 

5.  69-7 

2.  46-7 

62 

6292.  1 

3. 63-4 

4.  99-4 

4, 39-4 

4.  X4-4 

4,  33-4 

4.  86-4 

6423.  3 

3.  83-6 

3.  00-6 

2. 01-6 

X.  12-6 

5.  13-7 

2.  17-7 

66 

7214.0 

4.  94-4 

4,  30-4 

3, 86-4 

3.  66-4 

3. 86-4 

4.  36-4 

7331  4 

3.  36-6 

2.  63-6 

1.77-6 

9.  82-7 

4.  33-7 

1.93-7 

70 

0202.  1 

4.  36-4 

3.  07-4 

3, 42-4 

3.  26-4 

3.  46-4 

3, 95-4 

8344.3 

2.  98-6 

2. 33-6 

I.  37-6 

8.  72-7 

4.  04-7 

1,77-7 

74 

9237  I 

3.  07-4 

3,  44-4 

3.  03-4 

2.  92-4 

3.  13-4 

3,  60-4 

9403. 0 

2. 66-6 

2. 08-6 

1.40-6 

7.  80-7 

3.64-7 

1.  63-7 

78 

10380. 0 

3,  46-4 

3, 00-4 

2.  74-4 

2.  64-4 

2. 83-4 

3.  30-4 

10520.  4 

2.  39-6 

1.  87-6 

1.26-6 

7  03-7 

3.31-7 

1.  30-7 

82 

11371.8 

3.  11-4 

2,  77-4 

2.  48-4 

2.  40-4 

2.61-4 

3.05-4 

11721.  3 

2.  13-6 

1.69-6 

I.  14-6 

A.  36-7 

3.01-7 

1.  40-7 

87 

13160.2 

2  74-4 

2.  43-4 

2.20-4 

2.  14-4 

2.  33-4 

2.  79-4 

13310,2 

1.89-6 

1.  4B-6 

9.  96-7 

3. 39-7 

2.66-7 

1.26-7 

92 

14860.  3 

2.  43-4 

2.  18-4 

1.  96-4 

1.93-4 

2.  14-4 

2.  38-4 

13010.2 

1.  63-6 

1.20-6 

B  39-7 

4. 82-7 

2. 31-7 

1.  1 1-7 
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c  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  9  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zeir  Rydbergs,  22  «s  Z  ^  92 
See  page  31  for  Explanation  of  Tables 


HI  -  HI  01  -  H2 


z 

t  E 

E'«  008 

E'*  04 

E'».  10 

E'«.  21 

E'».  41 

E'=.  75 

tz 

E'=.  008 

£'-  04 

E'“.  10 

£'•.21 

E'».  41 

£'•.  75 

22 

546.  7 

1  6i-3 

1.  27-3 

8,  60-4 

4.  79-4 

2.  18-4 

8.  70-5 

55*  4 

9.  84-3 

7.  79-3 

5.  29-3 

2.  96-3 

1.  35-3 

5.  39-4 

26 

033.  5 

6.  08-4 

4. 79-4 

3.  23-4 

1.85-4 

8.  13-5 

3.25-5 

853,  5 

7.  07-3 

5.  57-3 

3.  77-3 

2.  10-3 

9.  55-4 

3.  83-4 

30 

1 176.  2 

2.  28-4 

1.  79-4 

1  20-4 

6  68-5 

3.  02-5 

1.  21-5 

1208.  3 

5.  25-3 

4.  13-3 

2.  79-3 

1.  55-3 

7  03-4 

2.  82-4 

34 

1573.0 

8.  07-5 

6.  95-5 

4.  67-5 

2.  58-5 

1.  17-5 

4.  66-6 

1624.  2 

4,  00-3 

3. 15-3 

2  12-3 

1.  18-3 

5.  33-4 

2.  14-4 

30 

2022.  1 

3.  67-5 

2.  87-5 

1.  92-5 

1.  06-5 

4.  78-6 

1.  92-6 

2101.  5 

3.  13-3 

2. 46-3 

1.  66-3 

9.  18-4 

4.  15-4 

1.67-4 

42 

2520.  8 

1.  62-5 

1.  27-5 

8.  47-6 

4.  66-6 

2  10-6 

8.  41-7 

2640. 6 

2.  51-3 

1.97-3 

1.32-3 

7.  33-4 

3.  32-4 

1.  33-4 

46 

3066.  5 

7  62-6 

5-  95-6 

3.  97-6 

2.  19-6 

9.  83-7 

3.  94-7 

3241.9 

2.  05-3 

1.61-3 

1.08-3 

5.  98-4 

2.  71-4 

1.  09-4 

50 

3655.  7 

3.  80-6 

2.  96-6 

1.  97-6 

1.  08-6 

4.  87-7 

1.  95-7 

3905.  9 

1.  71-3 

l.  34-3 

8.  98-4 

4.  97-4 

2.  25-4 

9.  03-5 

54 

4204.  4 

1  99-6 

1.  55-6 

1.  03-6 

5.  65-7 

2.  53-7 

1,01-7 

4633,  2 

1.  44-3 

l.  13-3 

7  57-4 

4.  19-4 

1.89-4 

7.  61-5 

58 

4940.  1 

1.  09-6 

0. 45-7 

5.61-7 

3.  07-7 

1.38-7 

5.  51-8 

5424. 3 

1.  23-3 

9.  65-4 

6.  47-4 

3.  58-4 

1.  62-4 

6.  50-5 

62 

5641.  4 

6  17-7 

4.  80-7 

3.  18-7 

1.  74-7 

7.  78-8 

3.  11-8 

6279.  9 

1.  06-3 

8. 35-4 

5.  59-4 

3.  09-4 

1.  40-4 

5.  62-5 

66 

6357  7 

3.  63-7 

2.  81-7 

1.  86-7 

1.02-7 

4. 54-8 

1.81-8 

7200.  8 

9.  30-4 

7.  29-4 

4,  89-4 

2.  70-4 

1.22-4 

4.  90-5 

70 

7089  5 

2.  20-“ 

1.  70-7 

1  12-7 

6.  12-8 

2.  73-0 

1.09-8 

8107.7 

8.  20-4 

6.  42-4 

4.  30-4 

2.  38-4 

l.  07-4 

4.31-5 

74 

7027  9 

1  37-7 

1.  06-7 

6  97-8 

3.  78-8 

1.  68-8 

6.  70-9 

9241,  5 

7.  28-4 

5.  70-4 

3.  82-4 

2  11-4 

9.  53-5 

3.  82-5 

70 

85S2,  0 

8.  69-8 

6.  71-0 

4. 41-8 

2. 39-8 

1.  06-8 

4.  22-9 

10363.  2 

6,  50-4 

5.  09-4 

3. 41-4 

1.  83-4 

8.  51-5 

3.41-5 

02 

9278. 8 

5.  65-8 

4.  35-8 

2.  85-8 

1.  54-8 

6.  82-9 

2.  71-9 

11553.7 

5.  85-4 

4.  58-4 

3.  07-4 

1.  69-4 

7.  64-5 

3.  07-5 

07 

10126.6 

3.  38-0 

2  59-8 

1.  70-8 

9. 11-9 

4. 02-9 

1.60-9 

13140. 3 

5.  16-4 

4.  04-4 

2.  70-4 

1.  49-4 

6.  74-5 

2.71-5 

92 

10084.  1 

2  07-8 

1.  58-8 

1.  03-8 

5.  51-9 

2.  42-9 

0.  00*0 

14838.  5 

4.  59-4 

3.  59-4 

2.  40-4 

1.  33-4 

5.  99-5 

2.41-5 

Z 

iE 

E'»  008 

E'«.  04 

81  -  II 

E'«.  10 

E'».  21 

£'■.  41 

E'».  75 

:e 

E'«.  008 

E'«.  04 

01  -  12 

E'«.  10 

E'«,2I 

E'».  41 

£'■.  75 

22 

514.  ! 

1  77-3 

I.  55-3 

1.  25-3 

9.  21-4 

6.  49-4 

4.  82-4 

518.0 

3.  27-3 

2.  98-3 

2.  60-3 

2.  18-3 

1.  03-3 

1.62-3 

26 

792.  1 

6.  05-4 

5.  66-4 

5.  14-4 

4. 60-4 

4.  17-4 

3.  92-4 

799.2 

1.27-3 

1.  07-3 

8.  16-4 

5.  30-4 

3. 39-< 

2.  14-4 

30 

1125.  4 

2.  53-4 

2.  48-4 

2.  41-4 

2.  34-4 

2  30-4 

2.  20-4 

1134,8 

1.  79-4 

1.  47-4 

1.07-4 

6.  60-5 

3.  63-5 

1.99-5 

34 

1512.0 

1.  19-4 

1.  19-4 

1.  18-4 

1.  17-4 

1.  18-4 

1.  19-4 

1522.2 

6.  00-5 

4,  96-5 

J.  65-5 

2.  35-5 

1.38-3 

8.  51-6 

38 

1949,  3 

5.  70-5 

5.  75-5 

5.  72-5 

5.71-5 

5.  74-5 

5.  82-5 

1959.  1 

2.  36-5 

2.  03-5 

I.  61-5 

1.  21-5 

9.  07-6 

7.  52-6 

42 

2433.  0 

2.  54-5 

2.  48-5 

2.  40-5 

2.  34-5 

2.31-5 

2.  32-5 

2444.  0 

I.  42-5 

1.35-5 

I.  27-5 

l.  19-5 

I.  13-5 

1.  14-5 

46 

2957.  3 

I.  00-5 

9.  50-6 

8.  84-6 

8.  22-6 

7.  82-6 

7  73-6 

2975.6 

1.03-5 

l.  03-5 

1  04-5 

1.  05-5 

1.07-3 

l  10-5 

50 

3517  5 

4.  39-6 

4.  08-6 

3.  70-6 

3.  33-6 

3.  08-6 

3.  00-6 

3550.2 

6,  48-6 

6.  57-6 

6.  72-6 

6.  09-6 

7.  12-6 

7.  42-6 

54 

410°  5 

2,  16-6 

1.99-6 

I.  77-6 

l.  57-6 

1.  43-6 

1.38-6 

4163.2 

3.  89-6 

3.  96-6 

4.  06-6 

4.  20-6 

4.36-6 

4.  57-6 

58 

4724  l 

l.  14-6 

1.05-6 

9.  30-7 

8. 15-7 

7.  37-7 

7.  11-7 

4809.  3 

2.  33-6 

2.  38-6 

2.  45-6 

2.  53-6 

2.  64-6 

2,  79"6 

62 

5356.  9 

6,  40-7 

5.  86-7 

5.  18-7 

4.  52-7 

4. 07-7 

3.  93-7 

5482.  5 

1.42-6 

I.  45-6 

1.49-6 

1.  55-6 

I.  62-6 

I.  72-6 

65 

5997.  9 

3.  73-7 

3.41-7 

3.  01-7 

2.  62-7 

2.  36-7 

2.  28-7 

6175.  9 

8.  79-7 

8.  97-7 

9. 24-7 

9.  61-7 

1.01-6 

1.08-6 

70 

6636.  7 

2.  25-7 

2.  06-7 

1.  82-7 

1.  58-7 

l.  42-7 

1.  38-7 

6881.  7 

5.  56-7 

5.  67-7 

5.  85-7 

6.  08-7 

6.  40-7 

6.  86-7 

74 

7261  0 

1  40-7 

I.  28-7 

1.  13-7 

9.  83-8 

8.84-8 

8.  60-8 

7590.  1 

3.  58-7 

3.  66-7 

3.  77-7 

3.  93-7 

4.  14-7 

4. 47-7 

78 

7056.  0 

8.  88-8 

8, 15-8 

7  20-8 

6.  27-8 

5.  65-8 

5.  52-8 

8290. 0 

2.  35-7 

2.  40-7 

2.  48-7 

2.  58-7 

2.  73-7 

2.  96-7 

82 

8404.  3 

5.  77-8 

5.  30-8 

4.  69-8 

4.  09-8 

3.  69-8 

3.  63-8 

8967.  8 

I.  57-7 

1.61-7 

I.  65-7 

1.  72-7 

1.83-7 

2.  00-7 

87 

0991  3 

3  45-8 

3,  18-8 

2.  82-8 

2, 47-8 

2.  24-8 

2.21-8 

9758.  7 

9.  72-8 

9.  90-8 

1.  02-7 

1.06-7 

1.  13-7 

1,  24-7 

92 

9420.  1 

2  11-8 

1.  95-6 

1.  74-8 

l.  53-8 

1.  40-8 

1.39-8 

10449.  6 

6.  13-8 

6.  24-8 

6.  42-8 

6,  70-8 

7.  15-0 

7.  91-8 

Z 

i  E 

E'-  008 

E'«.  04 

81  -  13 

E'-.  10  £'•.  21 

E'».  41 

£'»,  75 

5.  E 

E'»,  008 

E'».  04 

91  -  14 

E'«.  10 

E'-.2l 

£'».  41 

E'-.  73 

22 

518.8 

1.75-3 

1.50-3 

I.  17-3 

0.31-4 

5.  68-4 

4,  19-4 

522.2 

2.  12-3 

1.91-3 

1.63-3 

1.35-3 

1.  13-3 

1.02-3 

26 

799.6 

1.  64-3 

l,  44-3 

1.  17-3 

8.81-4 

6.  50-4 

5.  13-4 

806.  1 

1.81-3 

l.  64-3 

1.  42-3 

1.  19-3 

1.02-3 

9,29-4 

30 

1 140.  6 

1.  54-3 

1.  31-3 

1.00-3 

6. 87-4 

4.31-4 

2.  78-4 

1150.6 

1.  54-3 

I.  40-3 

1.22-3 

1.  04-3 

9.  C4-4 

8, 32-4 

34 

1540.8 

1.06-3 

8,  86-4 

6.  63-4 

4. 34-4 

2.  51-4 

1.  42-4 

1555.  9 

1.27-3 

1.  16-3 

1.02-3 

8. 70-4 

7  63-4 

7.  08-4 

38 

19** 9.  3 

7  61-4 

6.  34-4 

4,  68-4 

2.  98-4 

1.64-4 

8.  52-5 

2022.  1 

1.04-3 

9.  50-4 

8.31-4 

7.  13-4 

6. 29-4 

3. 86-4 

42 

2515.  5 

5.  74-4 

4.  76-4 

3.  49-4 

2. 19-4 

I.  17-4 

5.  76-5 

2549.  2 

8.  54-4 

7.  77-4 

6.  79-4 

3.  83-4 

3.  13-4 

4, 79-4 

46 

3088.  5 

4.  49-4 

3.  72-v 

2.  71-4 

1.  69-4 

8.  92-5 

4. 24-5 

3137.  4 

7.  03-4 

6.  38-4 

5.  56-4 

4  76-4 

4.  10-4 

3.91-4 

50 

3717.  4 

3.  62-4 

2.  99-4 

2  10-4 

1.35-4 

7.  08-5 

3,31-5 

3786.9 

5.  82-4 

5.  26-4 

4.  57-4 

3,  89-4 

3.  40-4 

3.  18-4 

54 

4401.3 

2  99-4 

2. 47-4 

1.80-4 

1.  11-4 

5.  80-5 

2.  68-5 

4498.0 

4. 84-4 

4.36-4 

3.  76-4 

3.  18-4 

2.  76-4 

2.  33-4 

S8 

5138.7 

2.  51-4 

2.  08-4 

1.  51-4 

9.  35-5 

4. 86-5 

2. 24-5 

5270.  8 

4.  04-4 

3. 62-4 

3.  10-4 

2.  59-4 

2.23-4 

2. 07-4 

62 

5928.3 

2.  15-4 

l.  78-4 

l.  29-4 

8.  00-5 

4. 16-5 

1.91-5 

6105.  6 

3.  35-4 

2.  99-4 

2. 53-4 

2. 07-4 

1. 73-4 

1.61-4 

66 

6768.2 

1.  86-4 

1.  54-4 

1.  12-4 

6. 94-5 

3. 60-5 

1.65-5 

7002.  4 

2.  71-4 

2.  39-4 

I.  97-4 

1.  37-4 

1.  27-4 

1.  14-4 

70 

7656.4 

1.63-4 

1.35-4 

9.  84-5 

6. 10-5 

3. 17-5 

1.  45-5 

7959.  7 

2. 04-4 

1.76-4 

1.40-4 

I.  04-4 

7.70-3 

6. 36-3 

74 

8590.  3 

1  44-4 

1.  20-4 

8.  73-5 

5.  42-5 

2.81-5 

1.29-5 

8957.4 

7.  1 1-5 

6. 28-5 

5. 22-5 

4.  19-3 

3.  45-3 

3.  14-3 

70 

9567.  0 

1.  29-4 

1.  07-4 

7  81-5 

4.  86-5 

2.  53-5 

I.  16-5 

9974. 4 

2.88-5 

2. 86-5 

2. 87-3 

2.  91-3 

3. 03-3 

3. 26-3 

82 

10582.  7 

I.  15-4 

9.  60-5 

7.  04-5 

4. 39-5 

2.  28-5 

1.  05-5 

11028.  I 

I.  14-5 

1.  15-5 

I  18-5 

1.22-5 

1.29-3 

I.  41-3 

87 

1 1900,  5 

1,  02-4 

8, 49-5 

6,  25-5 

3,91-5 

2.  03-5 

9.  33-6 

12397.  4 

4,21-6 

4.  27-6 

4. 37-6 

4.  33-6 

4. 86-6 

3.37-6 

92 

13261.2 

9  08-5 

7.  58-5 

5.  59-5 

3.  51-5 

1.83-5 

8.41-6 

13817  0 

X,  70-6 

1  81-6 

1.85-6 

1.93-6 

2. 08-6 

2. 32-6 

Z 

-E 

E'«,  008 

E'*.  04 

81  -  IS 

£'•.  10  E'«.21 

E'-.41 

E'-.  73 

S  E 

E'«.  008 

E'».  04 

81  -  16 

E'-.  10 

£'•.21 

E*».  41 

£'•.  73 

22 

338.  1 

2.  93-2 

3, 02-2 

3.  14-2 

a.  27-a 

3.38-2 

3.  46-2 

344.9 

7.  80-2 

8. 04-2 

0. 38-2 

0,  73-2 

?.  07-a 

9.30-2 

26 

823.8 

2.  10-2 

2.  16-2 

2.  24-2 

a.  33-a 

2.  41-2 

2.  47-2 

837.  1 

3, 23-2 

3,41-2 

3, 62-2 

3. 06-2 

6.oa-a 

6,  24-2 

30 

1174,3 

1.  93-2 

2.  01-2 

2.  08-2 

a.  i7-a 

2. 23-2 

2.31-2 

1 192.  6 

3.  42-2 

3. 32-2 

3, 65-2 

3,80-2 

3.94-a 

4.05-2 

34 

1384.6 

1  92-2 

1.  97-2 

2.  03-2 

a.  j«-2 

2  23-2 

2.  30-2 

1613.2 

2.  19-2 

2.  23-2 

2.32-2 

2.41-2 

2.50-2 

2.58-2 

38 

2033.  7 

1.  82-2 

1.88-2 

1.  95-2 

a.  04-a 

2.  13-2 

2.21-2 

2101,  4 

1,  43-2 

1.46-2 

1.  51-2 

1.  37-2 

i  *a-a 

1.68-2 

42 

2387.  8 

I.  66-2 

1  72-2 

l.  79-2 

i.e8-a 

1.  96-2 

2.  05-2 

2659.  4 

9.  79-3 

9.  98-3 

1.03-2 

1.06-2 

J.  10-2 

I.  14-2 

46 

3181.0 

1,49-2 

1.  34-2 

1.61-2 

1.  69-3 

1.77-2 

1,83-2 

3284.0 

4.  98-3 

4.  16-3 

3, 13-3 

2.  13-3 

J.41-5 

1  06-3 

50 

3835.3 

1.32-2 

1.  37-2 

1.  43-2 

1.30-2 

38-2 

1.  67-2 

3937  3 

4.  34-4 

4,  49-4 

4.  71-4 

98-4 

3.  38-4 

3.  58-4 

34 

4331.4 

I.  18-2 

1.  21-2 

1.  27-2 

i.  34-a 

*-  41-2 

X.  50-2 

4643,  1 

3.91-4 

4,  03-4 

4. 25-4 

4. 49-4 

4.  76-4 

3. 06-4 

38 

3328.9 

1,  04-2 

1.08-2 

I.  13-2 

«  to-a 

1.26-2 

I.  34-2 

3407.  9 

4.  12-4 

4.  26-4 

4, 47-4 

4.  72-4 

5.01-4 

3. 36-4 

62 

6167.  8 

9.  14-3 

9.45-3 

9.  90-3 

1.03-a 

X.  11-2 

1.  19-2 

6224.  9 

3.  93-4 

6.  13-4 

6.  42-4 

6, 79-4 

7.23-4 

7.  76-4 

66 

7064.6 

7  17-3 

7.  42-3 

7.  78-3 

0. 24-3 

8. 79-3 

9.  49-3 

7098,6 

1.64-3 

1.70-3 

1.78-3 

1.89-3 

2.02-3 

2.  18-3 

70 

8002.9 

1,  59-3 

1.  64-3 

1.72-3 

I.  82-3 

1.95-3 

2.  12-3 

8046.  1 

6.  46-3 

6. 68-3 

7. 01-3 

7.  44-3 

7.98-3 

8. 67-3 

74 

6997.  3 

4,  20-4 

4.  12-4 

4.  03-4 

4.  00-4 

4. 00-4 

4.  32-4 

9071.2 

7.  05-3 

7.30-3 

7.  66-3 

8.  13-3 

8.77-3 

9.  39-3 

78 

10078. 6 

2. 61-4 

2  41-4 

2.  16-4 

1.93-4 

1,80-4 

1,  81-4 

10162.6 

6.  64-3 

6. 88-3 

7.  23-3 

7.71-3 

0.33-3 

9.  17-3 

82 

11228.6 

2.  10-4 

1.90-4 

1.  65-4 

l.  42-4 

1  26-4 

1.24-4 

11310.0 

6.  19-3 

6,  41-3 

6.75-3 

7.21-3 

7.  83-3 

0. 63-? 

87 

12737.  7 

1.  73-4 

1.  34-4 

1.31-4 

1.  08-4 

9.  33-3 

8.  93-3 

12833,  1 

3. 68-3 

3. 89-3 

6. 21-3 

6, 63-3 

7,24-3 

8.  12-3 

92 

14388.7 

1.  46-4 

1,  29-4 

1.07-4 

0.  *4-3 

7.  19-3 

6,  73-3 

14493,  3 

5. 24-3 

3. 44-3 

3.  73-3 

6,  17-3 

6.  78-3 

7,  66-3 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 


B1  -  17  B1  -  18 


z 

AE 

E'».  008 

E'*.  04 

E'c.  10 

E'»  21 

E'«.  41 

E'*.  73 

6  E 

E'«,  008 

E  04 

E'=.  10 

E  21 

E 41 

E'*=.  73 

22 

584.  7 

1.95-3 

1.  83-3 

1.  69-3 

1.  56-3 

1.  48-3 

1.  45-3 

590.  8 

3.  52-2 

3.  68-2 

3.  91-2 

4.  17-2 

4.  42-2 

4.  60-2 

26 

885.  6 

2  79-3 

2.  81-3 

2.  84-3 

2.  90-3 

2.  98-3 

3.  05-3 

893.  7 

2.  07-2 

2. 16-2 

2.  28-2 

2.  43-2 

2.  57-2 

2.  67-2 

30 

1247  9 

3. 55-3 

3. 66-3 

3.  81-3 

4.  00-3 

4.  18-3 

4.  34-3 

1260. 5 

1.  10-2 

1. 13-2 

1.  20-2 

1.  28-2 

1.  35-2 

1.  40-2 

34 

1670.  1 

3.  00-3 

3.  1 1-3 

3.  26-3 

3.  44-3 

3.  62-3 

3.  77-3 

1693.  5 

5.  80-3 

3. 99-3 

6.  26-3 

6.  60-3 

6.  94-3 

7.  23-3 

38 

2151. 0 

1. 99-3 

2.  06-3 

2.  17-3 

2.  29-3 

2.  41-3 

2.  52-3 

2194. 5 

3.  38-3 

3. 47-3 

3.  60-3 

3.  77-3 

3.  96-3 

4.  13-3 

42 

2689.  5 

1.31-3 

1.  36-3 

1.  43-3 

1.  51-3 

1.  59-3 

1.67-3 

2765.  7 

2.  20-3 

2. 24-3 

2.  32-3 

2. 41-3 

2.  53-3 

2.  64-3 

46 

3290. 3 

7.  93-3 

8.  09-3 

8.  34-3 

8.  64-3 

9.  00-3 

9.  38-3 

3409.  7 

1.  33-3 

1. 57-3 

l.  61-3 

1.  67-3 

1.  75-3 

1.  83-3 

50 

3995.  8 

5.  62-3 

5.  71-3 

5.  85-3 

6.  04-3 

6.  28-3 

6.  57-3 

4108.  1 

5.  19-6 

4. 89-6 

4.  53-6 

4.  23-6 

4.  07-6 

4,  08-6 

54 

4780.  4 

4.  42-3 

4.  48-3 

4.  59-3 

4.  74-3 

4.  93-3 

5.  19-3 

4833.  3 

3.  67-7 

4.  67-7 

3.  41-7 

2.  14-7 

1.  17-7 

6.  02-8 

58 

3647. 8 

3. 59-3 

3.  65-3 

3.  73-3 

3.  85-3 

4.  02-3 

4.  24-3 

5662.  4 

3.  33-7 

2.  81-7 

2.  14-7 

1.  47-7 

9.  53-8 

6.  59-8 

62 

6535.  1 

1.95-7 

1.  62-7 

1.  20-7 

7.  73-8 

4.  44-8 

2.  32-8 

6599.  7 

3  00-3 

3. 03-3 

3.  11-3 

3.  21-3 

3.  36-3 

3.  57-3 

66 

7472. 4 

1.  63-7 

1.  42-7 

1.  14-7 

8.  70-8 

6.  64-8 

3.  59-8 

7354.  2 

1.  31-6 

1. 40-6 

1.  28-6 

1.  17-6 

1.  11-6 

1.  13-6 

70 

8475. 0 

1.37-7 

1.  23-7 

1.  05-7 

8. 69-8 

7.  41-8 

6.  91-8 

8563. 4 

4.21-7 

3. 63-7 

2,  90-7 

2.  20-7 

1.  70-7 

1.  49-7 

74 

9343.  7 

1.  17-7 

1.  08-7 

9.  34-8 

8.  37-8 

7.  61-8 

7.  49-8 

9638. 8 

2.  30-7 

1. 93-7 

1.  32-7 

1.  09-7 

7.  85-8 

6.  36-8 

78 

10679.  2 

1.01-7 

9.  41-8 

8.  62-8 

7.  88-8 

7.  49-8 

7.  62-8 

10781. 2 

1.  41-7 

1. 20-7 

9.  33-8 

6.  72-8 

4.  80-8 

3.  88-8 

82 

11882.  9 

8. 64-8 

8.  22-8 

7.  71-8 

7.  27-8 

7.  13-8 

7.  44-8 

11991. 8 

8. 91-8 

7. 62-8 

5.  98-8 

4.  33-8 

3.  15-8 

2.  58-8 

87 

13485.  1 

7.  11-8 

6. 88-8 

6.  61-8 

6. 42-8 

6.  47-8 

6.  91-8 

13603. 1 

5.  09-8 

4.  37-8 

3.  44-8 

2.  52-8 

1.  84-8 

1.  52-8 

92 

15199.2 

5. 78-8 

3.  67-8 

5.  54-8 

3.  50-8 

3.  67-8 

6.  17-8 

15326. 7 

2. 87-8 

2.  46-8 

1.  93-0 

1.  38-8 

9.  79-9 

7.  84-9 

Z 

*E 

E  008 

E'=.  04 

Bl  -  19 

E'*.  10  E'=.  21 

E'».  41 

E'«.  75 

A  E 

E'«.  008 

E'=.  04 

B1  -  110 

E'n.  10  E'«.  21 

E  '=.  41 

E 75 

22 

615.  7 

1.  43-2 

1.  50-2 

1.  60-2 

1.  72-2 

1.  83-2 

1.  92-2 

633.  0 

3.  43-5 

2. 82-5 

2.  04-5 

1. 24-5 

6.  35-6 

2.  88-6 

26 

922.  1 

1.  26-2 

1.  32-2 

1.  41-2 

1.  51-2 

1.  60-2 

1.  67-2 

945,  0 

1.  48-5 

1.21-5 

8.  73-6 

5.  33-6 

2.  73-6 

1.27-6 

30 

1291. 6 

1.  20-2 

1.  25-2 

1.  33-2 

1.  42-2 

1.  51-2 

1.  58-2 

1318.  0 

6.  49-6 

5.  32-6 

3.  84-6 

2.  37-6 

1.25-6 

6.  21-7 

34 

1726.  4 

1.  15-2 

1.  20-2 

1.  27-2 

1.  36-2 

1.  44-2 

1.  51-2 

1752.  4 

3.  04-6 

2.  52-6 

1.87-6 

1. 22-6 

7.  35-7 

4.  64-7 

38 

2229.  1 

1.  06-2 

1.  10-2 

1.  17-2 

1.  25-2 

1.  33-2 

1.  40-2 

2248. 3 

2.  17-6 

1.  96-6 

1.71-6 

1. 47-6 

1.  30-6 

1.  23-6 

42 

2802. 2 

9.  33-3 

9.  75-3 

1.03-2 

1.  10-2 

1.  18-2 

1.25-2 

2806.  1 

4.  33-5 

4. 51-5 

4.  76-5 

5.  07-5 

5.  39-5 

5.  69-5 

46 

3426. 0 

2.  88-5 

2.  99-5 

3.  15-5 

3.  34-5 

3.  55-5 

3.  76-5 

3448. 6 

8.  08-3 

8. 45-3 

8.  96-3 

9. 58-3 

1.  02-2 

1.  09-2 

5>0 

4129.  8 

1.  19-3 

1.  20-3 

1.23-3 

1.  27-3 

1.33-3 

1.  40-3 

4161.  7 

7,  39-4 

7.  70-4 

8.  16-4 

8. 71-4 

9.  31-4 

9.  93-4 

54 

4914.  9 

1.  15-4 

1.  19-4 

1.  25-4 

1.33-4 

1.  42-4 

1.  51-4 

4918.  9 

2.21-4 

2.  25-4 

2.  32-4 

2. 41-4 

2.  54-4 

2.  69-4 

58 

5730.  9 

1.26-5 

1.  29-5 

1.  32-5 

1.  37-5 

1.  44-5 

1.  53-5 

5741.0 

3.  45-5 

3.  56-5 

3.71-5 

3. 91-5 

4.  16-5 

4.  45-5 

62 

6613.  4 

1.00-6 

8. 65-7 

6.  94-7 

5.  29-7 

4.  14-7 

3.  62-7 

6628. 2 

1.86-5 

1.93-5 

2.01-5 

2. 13-5 

2.  28-5 

2.  45-5 

66 

7582. 6 

8.21-6 

8. 47-6 

8.  86-6 

9.  38-6 

1.  00-5 

1.09-5 

7650.  7 

2.  56-3 

2.  59-3 

2. 65-3 

2. 74-3 

2.  87-3 

3.  07-3 

70 

8605.  3 

5.  96-6 

6. 16-6 

6.  46-6 

6.  86-6 

7.  38-6 

8.  05-6 

8797.  7 

2.21-3 

2.  24-3 

2.  29-3 

2. 37-3 

2.  49-3 

2.  68-3 

74 

9697. 7 

4.  26-6 

4.  41-6 

4.  64-6 

4. 94-6 

5.  34-6 

5.  86-6 

10051. 4 

1.  93-3 

1.  96-3 

2.  00-3 

2. 08-3 

2.  19-3 

2.  37-3 

78 

10861.  1 

3.  12-6 

3. 23-6 

3.  40-6 

3.  63-6 

3.  94-6 

4.  35-6 

11420.6 

1.  71-3 

1.  73-3 

1.77-3 

1.  84-3 

1.95-3 

2.  12-3 

82 

12097.  2 

2.  32-6 

2.  40-6 

2.  53-6 

2.71-6 

2.  95-6 

3.  29-6 

12915.  8 

l.  53-3 

1.  55-3 

1.  59-3 

1.  65-3 

1.75-3 

1.  92-3 

87 

13747. 6 

1.62-6 

1.68-6 

1.  78-6 

1.91-6 

2.  09-6 

2.  35-6 

14981.3 

1.  35-3 

1.36-3 

1.40-3 

1. 45-3 

1.  55-3 

1.71-3 

92 

15519.  5 

1.  14-6 

1. 19-6 

1.25-6 

1.  35-6 

1.  49-6 

1.  69-6 

17293. 7 

1.20-3 

1.21-3 

1.  24-3 

1.29-3 

1.39-3 

1.54-3 

Z 

&E 

E'».  008 

E'=. 04 

Bi  -  : 

E'«.  10 

[11 

E  21 

E'=.  41 

E'«.  75 

A  E 

E'«.  008 

E'=.  04 

Bl  -  112 

E'*.  10  E'».  21 

C'=.  41 

E'«.  75 

22 

640.  7 

7.  22-4 

5.  95-4 

'4.  30-4 

2. 63-4 

1.  34-4 

6.  04-5 

646.  6 

1.  30-4 

1.  07-4 

7.  83-5 

4. 92-5 

2.  66-3 

1.  37-5 

26 

957.  1 

4.  14-4 

3. 39-4 

2.  44-4 

1.  49-4 

7.  56-5 

3.  41-5 

963.  7 

8.  65-5 

7.  11-5 

3.  13-3 

3.  14-3 

1.  62-5 

7.  36-6 

30 

1335.  8 

2.  17-4 

1.  77-4 

1.  27-4 

7. 72-5 

3.  92-5 

1.78-5 

1342.  0 

6.  6*c-5 

5. 43-3 

3.  90-5 

2.  37-5 

1.21-5 

5.  52-6 

34 

1776.6 

9, 62-5 

7. 85-5 

5.  62-5 

3. 40-5 

1.72-5 

7.  70-6 

1782. 2 

5.  42-  5 

4. 45-5 

3.  22-3 

2. 00-5 

1.  08-5 

5.  61-6 

38 

2279. 5 

3.51-5 

2.  87-5 

2.  07-5 

1.  28-5 

6.  80-6 

3. 45-6 

2284. 4 

4.  24-3 

3. 32-5 

2.  61-3 

1.  72-5 

1.  04-5 

6.  75-6 

42 

2844. 5 

1. 65-5 

1.  50-5 

1.  32-5 

1. 15-5 

1.  04-5 

9.  99-6 

2848. 8 

3.  07-5 

2. 61-5 

2.  03-5 

1.  47-5 

1.05-5 

8.  32-6 

46 

3472. 4 

6. 76-5 

7.  04-5 

7.  45-5 

7.  96-5 

8. 51-5 

9.  04-5 

3475.  7 

2.  21-5 

1.  95-5 

1.62-5 

1.  30-5 

1.  07-5 

9.  63-6 

50 

4166.  0 

3. 78-5 

3.  72-5 

3.  66-5 

3.  65-5 

3.  71-5 

3. 84-5 

4172.  6 

6.  28-3 

6. 37-3 

6. 97-3 

7. 46-3 

7.  99-3 

8.  33-3 

54 

4931. 7 

5.  94-4 

5.  92-4 

5.  95-4 

6. 05-4 

6. 27-4 

6.  59-4 

4974. 3 

6.  12-3 

6. 39-3 

6.  79-3 

7. 28-3 

7.  82-3 

8.  39-3 

58 

5813. 2 

6.  84-4 

6. 85-4 

6. 92-4 

7.  08-4 

7.  38-4 

7.  82-4 

5860.  5 

5.  36-3 

3. 60-3 

5.  94-3 

6. 38-3 

6.  B0-3 

7.  43-3 

62 

6784. 6 

5.  72-4 

5.  71-4 

5.  75-4 

5.  88-4 

6.  13-4 

6.  52-4 

6835.  3 

4.  71-3 

4. 92-3 

3.  23-3 

3.  62-3 

6.  08-3 

6.  60-3 

66 

7850.  0 

4.  80-4 

4.  78-4 

4.  79-4 

4. 89-4 

5.  10-4 

5.  45-4 

7904. 3 

4.  17-3 

4.  36-3 

4.  63-3 

4.  99-3 

5,  41-3 

5.  92-3 

70 

9016.  1 

4. 06-4 

4.  03-4 

4. 03-4 

4. 11-4 

4.  28-4 

4. 60-4 

9074. 1 

3.  72-3 

3. 88-3 

4. 13-3 

4.  46-3 

4.  86-3 

3.  33-3 

74 

10290.  4 

3.  47-4 

3.  44-4 

3. 43-4 

3. 48-4 

3.  63-4 

3. 92-4 

10352.  3 

3.  34-3 

3. 49-3 

3.71-3 

4.  01-3 

4.  39-3 

4.  86-3 

78 

11682.  2 

2.  98-4 

2.  95-4 

2. 93-4 

2.  96-4 

3.  09-4 

3.  35-4 

11748. 1 

3.  02-3 

3. 13-3 

3.  36-3 

3. 64-3 

3.  99-3 

4.  45-3 

82 

13202. 2 

2.  58-4 

2. 54-4 

2.  52-4 

2.  54-4 

2.  65-4 

2.  88-4 

13272. 4 

2.  74-3 

2. 87-3 

3. 06-3 

3. 32-3 

3.  66-3 

4.  11-3 

87 

15302. 6 

2.  16-4 

2.  12-4 

2.  09-4 

10-4 

2.  19-4 

2.  39-4 

15378. 5 

2.  45-3 

2. 37-3 

2.  74-3 

2.  98-3 

3.  30-3 

3.  74-3 

92 

17656. 0 

1.82-4 

1.78-4 

1.  74-4 

1. 74-4 

1.  81-4 

1.98-4 

17737. 8 

2.  22-3 

2. 32-3 

2.  47-3 

2.  69-3 

3.  00-3 

3.  43-3 

Z 

AE 

E 008 

E  '«=.  04 

Bl  -  ] 

E'«. 10 

[  13 

E'=,  21 

E'«.  41 

£'».  75 

A  E 

E'*.  008 

E 01 

Bl  -  114 

E'*.  10  E 21 

E'-.  41 

E'«.  73 

22 

672.  1 

8.  57-4 

7.  11-4 

5.21-4 

3. 29-4 

1.81-4 

9.  65-5 

727.  3 

6.  63-3 

6. 29-3 

3.  83-3 

3.  40-3 

3.  04-3 

4.  86-3 

26 

996.3 

6.  90-4 

3.  69-4 

4.  13-4 

2. 37-4 

1.38-4 

7.  03-3 

1064. 0 

4.  34-3 

4.  08-3 

3.  74-3 

3.  39-5 

3.  12-3 

2.  97-5 

30 

1385.  2 

5.  87-4 

4.81-4 

3.  47-4 

2.  14-4 

1.  13-4 

3.  36-3 

1465.  8 

3.  03-5 

2. 83-3 

2.  57-3 

2. 30-3 

2.  09-3 

1.98-3 

34 

1841.2 

5.  09-4 

4. 16-4 

2.  99-4 

1.83-4 

9.  48-5 

4.  53-3 

1934.  3 

2.  22-5 

2. 06-3 

1.86-3 

1.  63-5 

1.  49-3 

1.  40-3 

38 

2367. 4 

4.  39-4 

3. 58-4 

2.  57-4 

1.  36-4 

8.  02-5 

3.  77-5 

2471. 5 

1.  69-5 

1.  37-5 

1.  40-3 

1.23-5 

1.  11-5 

1.04-3 

42 

2967.  3 

3. 74-4 

3.  05-4 

2.  18-4 

1.32-4 

6.  76-5 

3.  13-5 

3079. 8 

1.  34-5 

1.23-3 

1. 10-5 

9. 59-6 

8.  52-6 

7.  99-6 

46 

3644. 8 

3.  16-4 

2.  38-4 

1.84-4 

1. 12-4 

5.  68-5 

2.  61-5 

3762. 1 

1.  10-5 

1.  01-3 

8.  90-6 

7.  69-6 

6.  77-6 

6.  33-6 

50 

4404.  2 

2.  67-4 

2. 18-4 

1.  56-4 

9. 44-3 

4.  80-5 

2.  19-3 

4521.8 

9.  36-6 

8. 34-6 

7.  47-6 

6.  38-6 

5.  35-6 

3.  13-6 

34 

5250.  2 

2.  26-4 

1.  85-4 

1.  32-4 

8. 02-5 

4.  07-3 

1.  85-5 

5362. 6 

8.  42-6 

7.  62-6 

6.  58-6 

5.  51-6 

4,  69-6 

4.  30-6 

58 

6188.  4 

1,92-4 

l.  37-4 

1.  13-4 

6. 84-3 

3.  47-3 

1.  37-  5 

6289. 1 

8.21-6 

7.  34-6 

6,21-6 

3.  03-6 

4.  16-6 

3.  72-6 

62 

7225. 2 

1.63-4 

1.33-4 

9.  38-5 

3. 83-5 

2.  93-3 

1.  33-3 

7306. 8 

9.  27-6 

8.  14-6 

6.  67-6 

3.  16-6 

3.  99-6 

3.  39-6 

66 

8366. 6 

1.33-4 

1.  11-4 

7.  97-3 

4.  es-5 

2.  46-3 

1.  10-3 

8423.3 

1.  41-3 

1.21-3 

9.  42-6 

6. 73-6 

4.  64-6 

3.  49-6 

70 

9611.  8 

8.  13-3 

6. 67-5 

4.  80-3 

2. 92-5 

1.  49-5 

6.  71-6 

9653. 3 

4.  86-3 

4.  03-3 

2.  99-3 

1. 92-3 

1.08-3 

6,01-6 

74 

10954. 4 

1.  33-5 

1.  27-3 

9.  33-6 

5.  98-6 

3.  46-6 

2.  10-6 

11028, 7 

9.  84-3 

8.  13-3 

3.  92-3 

3.  67-3 

1.92-3 

9.  14-6 

78 

12407.  8 

4.  76-6 

4. 07-6 

3. 19-6 

2.  32-6 

1.69-6 

1.  41-6 

12331. 9 

9.  32-3 

7.  87-3 

5.  74-3 

3.  33-3 

1.85-3 

8.  3G-6 

82 

13992.  3 

2.  59-6 

2.  28-6 

1.  90-6 

1.  53-6 

1.28-6 

1.  19-6 

14231.6 

8.  36-5 

7. 09-5 

5.  18-3 

3.  22-3 

1.67-3 

7.  74-6 

87 

16181.2 

1.69-6 

1.  54-6 

1.34-6 

1.  13-6 

1.03-6 

1.  02-6 

16377.2 

7.  40-3 

6. 16-3 

4. 32-3 

2.  82-3 

1.  47-3 

6.81-6 

92 

18633.2 

1.28-6 

1.  19-6 

1.  06-6 

9.  44-7 

8.  75-7 

8.  88-7 

19237. 4 

6.  40-3 

3.  34-3 

3.  94-5 

2. 48-5 

1.30-3 

6.  03-6 

71 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  Z  92 

See  page  31  for  Explanation  of  Tables 


Ul  -  J1  D1  -  J2 


z 

A  E 

m 

u 

o 

o 

CD 

E'*=.  04 

E'«.  10 

E'*-  21 

E  '*=,  41 

E  '=.  75 

4  E 

E'=.  008 

E'=.  04 

E'°. 10 

E '-.  21 

E'=.  41 

E'=.  7S 

22 

512.  1 

1.  38-3 

1.  18-3 

9.  06-4 

6. 15-4 

3. 80-4 

2.  42-4 

518.  3 

3. 23-3 

2.  78-3 

2.  20-3 

1.  64-3 

l.  26-3 

1.  08-3 

26 

788.  3 

4. 34-4 

3.  71-4 

2.  88-4 

2. 04-4 

1.  39-4 

1.  04-4 

799.  5 

1.  69-3 

1.  46-3 

1.  19-3 

9.  25-4 

7.  51-4 

6.  82-4 

‘i 

30 

1118.  9 

1. 47-4 

1.  26-4 

9.  99-5 

7  37-5 

5.  45-5 

4. 50-5 

1137.  1 

6. 48-4 

5.  62-4 

4.  56-4 

3. 54-4 

2.  86-4 

2. 58-4 

* 

34 

1501.  4 

5.  49-5 

4. 74-5 

3.  80-5 

2.  89-5 

2. 27-5 

1.  98-5 

1528.  1 

2. 22-4 

1.  93-4 

1.  58-4 

1.  24-4 

1.  03-4 

9.  43-5 

38 

1932.  9 

2.  23-5 

1  93-5 

1.  57-5 

1.  22-5 

9.  93-6 

9.  04-6 

1970.  4 

8. 27-3 

7.  24-5 

5.  97-5 

4. 81-5 

4.  09-3 

3.  87-5 

42 

2409.  9 

9  72-6 

8  47-6 

6.  93-6 

5.  51-6 

4.  57-6 

4.  29-6 

2461.  4 

3.  43-5 

3. 02-5 

2.  51-5 

2. 06-5 

1.  79-3 

1.  74-5 

46 

2928.  5 

4  53-6 

3.  96-6 

3.  27-6 

2. 63-6 

2.  24-6 

2.  13-6 

2998.  1 

1. 56-5 

1.  38-5 

1.  16-5 

9. 62-6 

8.  34-6 

8.  41-6 

50 

3483.  7 

2. 24-6 

1  96-6 

1.  63-6 

1.  32-6 

1. 14-6 

1.  11-6 

3577.  0 

7. 68-6 

6.  80-6 

5.75-6 

4. 83-6 

A.  34-6 

4.  34-6 

' 

54 

4070.  2 

1. 16-6 

1  02-6 

8.  51-7 

6.  99-7 

6. 11-7 

5.  98-7 

4193.  7 

4. 03-6 

3.  58-6 

3.  04-6 

2.  58-6 

2.  34-6 

2.  37-6 

5 

58 

4681.  3 

6.  30-7 

5.  56-7 

4.  66-7 

3.  85-7 

3.  40-7 

3.  36-7 

4843.  3 

2. 23-6 

1.  99-6 

1.  70-6 

1. 45-6 

1.  33-6 

1.  35-6 

62 

5309.  6 

3.  56-7 

3. 15-7 

2.  65-7 

2.  20-7 

1.  96-7 

1.  96-7 

5520.  1 

1.  30-6 

1.  16-6 

9.  91-7 

8. 51-7 

7,  87-7 

8.  08-7 

66 

5946.  0 

2  08-7 

1. 84-7 

1.  56-7 

1.  30-7 

1.  17-7 

1, 18-7 

6217.  2 

7.  82-7 

6. 99-7 

6. 02-7 

5.  20-7 

4.  84-7 

5.01-7 

A 

70 

6380.  1 

1.  25-7 

1  11-7 

9. 44-8 

7.  95-8 

7. 18-8 

7.  28-8 

6926.  6 

4.  8*'- 7 

4. 37-7 

3. 78-7 

3. 29-7 

3.  08-7 

3.21-7 

*; 

74 

7199.  6 

7  74-8 

6. 90-8 

5.  88-8 

4.  98-8 

4. 52-8 

4.  62-8 

7638.  8 

3. 13-7 

2  82-7 

2.  45-7 

2. 14-7 

2.  02-7 

2. 12-7 

78 

7789.  7 

4  91-8 

4. 38-8 

3.  75-8 

3.  19-8 

2. 91-8 

3.  00-8 

8342. 5 

2. 06-7 

1. 86-7 

1.63-7 

1. 43-7 

1.36-7 

1. 44-7 

82 

8332.  8 

3.  17-8 

2. 84-8 

2.  44-8 

2.  08-8 

1.  91-8 

1.  98-8 

9024.  3 

1.39-7 

1.26-7 

1.  11-7 

9.  80-8 

9.  39-8 

1.00-7 

j 

87 

8913.  1 

1  89-8 

1.  70-8 

1  46-8 

1.  26-8 

1.  16-8 

1.  21-8 

9820.  4 

8.  76-8 

7.  97-8 

7. 04-8 

6.  29-8 

6.  09-8 

6. 58-8 

* 

92 

9334  9 

1  15-8 

1.  04-8 

8.  99-9 

7  75-9 

7. 18-9 

7.  55-9 

10516.  7 

5.  66-8 

5.  18-0 

4.  60-8 

4.  1 5-8 

4.  06-8 

4.  43-8 

81  -  J3 

D 1  -  J4 

V 

Z 

4  E 

E  '=.  008 

E  '=.  04 

E'*. 10 

E  '=.  21 

E'=.  41 

E'*,  75 

A  E 

E  008 

E  04 

E's.  10 

E'=*.21 

E'°.  41 

E  75 

22 

519.  9 

4.  81-3 

4. 09-3 

3.  11-3 

2.  07-3 

1.  21-3 

6.  92-4 

521.  3 

3.  15-3 

2.  70-3 

2. 12-3 

1.  51-3 

1.  03-3 

8.  13-4 

26 

801.  5 

1.  89-3 

1. 59-3 

1.  21-3 

8.  16-4 

5.  17-4 

3.  53-4 

804.  0 

3.  37-3 

2. 90-3 

2.  28-3 

1  64-3 

1.  15-3 

8.  82-4 

30 

1140.  4 

7.  13-4 

5.  97-4 

4.  52-4 

3.  13-4 

2. 14-4 

1.  65-4 

1143.  5 

2.  74-3 

2. 39-3 

1.  95-3 

1.  51-3 

1.  20-3 

1.  05-3 

34 

1533.  5 

3.  21-4 

2. 67-4 

2.  00-4 

1.35-4 

8.  65-5 

6.  10-5 

1545.  7 

1.  93-3 

1. 71-3 

1.  43-3 

1. 17-3 

1.  01-3 

9.  60-4 

38 

1977.  9 

1.  41-4 

1.  17-4 

8.  75-5 

5.  82-5 

3.  64-5 

2.  45-5 

2004.  4 

1.  42-3 

1.26-3 

1.  08-3 

9.  09-4 

8.  17-4 

8.  04-4 

42 

2470. 9 

6.  20-5 

5.  17-5 

3.  86-5 

2.  57-5 

1.  61-5 

1.  08-5 

2320.  8 

1  10-3 

9.  81-4 

8. 44-4 

7.  26-4 

6.  68-4 

6.71-4 

46 

3009. 6 

2.  86-5 

2.  39-5 

1.  79-5 

1.  20-5 

7.  51 -’6 

5.  09-6 

3094.  0 

8.  80-4 

7. 90-4 

6. 84-4 

5.  96-4 

3.  56-4 

5.  68-4 

50 

3590. 3 

1  40-5 

1.  17-5 

8.  76-6 

5.  90-6 

3.  75-6 

2.  59-6 

3723.  2 

7.  27-4 

6. 55-4 

5.  70-4 

5.  01-4 

4.  72-4 

4.  88-4 

* 

54 

4209.  0 

7.  19-6 

6.  02-6 

4.  54-6 

3.  08-6 

1.  99-6 

1.  41-6 

4407.  2 

6.  14-4 

5.  54-4 

4. 84-4 

4.29-4 

4.  08-4 

4.  25-4 

58 

4860.  6 

3.  89-6 

3.  26-6 

2.  48-6 

1.  70-6 

1.  12-6 

8.  12-7 

5144. 8 

5.  28-4 

4.  77-4 

4.  19-4 

3. 73-4 

3.  37-4 

3.  76-4 

62 

5539.  4 

2.  19-6 

1.  85-6 

1.  41-6 

9.  80-7 

6.  60-7 

4.  94-7 

5934.  5 

4.  61-4 

4. 17-4 

3. 67-4 

3.  29-4 

3.  17-4 

3.  36-4 

66 

6238.  5 

1.28-6 

1.  09-6 

8.  37-7 

5  89-7 

4.  07-7 

3.  15-7 

6774.  6 

4.  07-4 

3.  70-4 

3. 27-4 

2.  94-4 

2.  83-4 

3.  04-4 

70 

6950.  0 

7.  70-7 

6. 62-7 

5.  14-7 

3.  68-7 

2.  62-7 

2.  10-7 

7662.  8 

3.  64-4 

3.31-4 

2. 94-4 

2.  65-4 

2.  39-4 

2.  78-4 

74 

7664.  4 

4  85-7 

4.  15-7 

3.  25-7 

2.  38-7 

1.  74-7 

1.  45-7 

8396.  8 

3.  28-4 

3. 00-4 

2. 67-4 

2.  42-4 

2.  38-4 

2.  57-4 

j 

78 

8370.  3 

3.  10-7 

2.  67-7 

2.  12-7 

1.  58-7 

1.  20-7 

1.  03-7 

9573. 4 

2.  99-4 

2.  73-4 

2.  44-4 

2. 23-4 

2.  20-4 

2.  40-4 

62 

9054.  4 

2.  03-7 

1.  76-7 

1.  41-7 

1.  08-7 

8.  43-8 

7.  58-8 

10589.  1 

2.  74-4 

2. 51-4 

2. 25-4 

2.  07-4 

2.  05-4 

2.  26-4 

87 

9853.  5 

1.23-7 

1.  07-7 

8.  78-8 

6.  90-8 

5.  64-8 

5.  30-8 

11906.  5 

2.  49-4 

2.  29-4 

2.  06-4 

1. 90-4 

1.  91-4 

2.  12-4 

92 

10552.  9 

7.  60-8 

6.  72-8 

5.  61-8 

4.  55-8 

3.  89-8 

3.80-8 

13266.  9 

2.  28-4 

2.  10-4 

1.90-4 

1. 77-4 

1.  79-4 

2.01-4 

B1  -  JS 

B1  -  J6 

l 

Z 

Lt 

£'».  008 

E'».  04 

E'».  10 

E'=.  21 

E  '**.  41 

E'-.  75 

A  E 

E'*».  008 

E'=.  04 

E'«.  10 

E'«*.  21 

E'=.  41 

E '*•.  75 

22 

522.  4 

4.  58-3 

4.  61-3 

4.  76-3 

5.  12-3 

5.  75-3 

6.  46-3 

530;  4 

2.  45-3 

2. 16-3 

1.81-3 

1.  48-3 

1.  29-3 

1.26-3 

26 

806.  8 

2.  54-3 

2.  53-3 

2.  58-3 

2. 76-3 

3.  08-3 

3. 47-3 

815.  5 

1.  92-3 

1.  68-3 

1.  38-3 

1.  11-3 

9.  54-4 

9.  13-4 

30 

1151.  4 

1. 77-3 

1.  70-3 

1.  65-3 

1.  66-3 

1.  78-3 

1.  97-3 

1160. 6 

1. 64-3 

1.  43-3 

1. 16-3 

9. 10-4 

7.  51-4 

6. 97-4 

34 

1556. 6 

1.  45-3 

1.  35-3 

1.  25-3 

1. 19-3 

1.  22-3 

1.  31-3 

1566. 3 

1.  42-3 

1.  22-3 

9. 65-4 

7.  24-4 

5.  59-4 

4.  87-4 

i 

38 

2022. 7 

1.  24-3 

1  15-3 

1.  04-3 

9.  67-4 

9.  65-4 

1.02-3 

2031.  8 

1.  23-3 

1. 01-3 

7.  38-4 

4.  58-4 

2.  39-4 

1.  11-4 

42 

2548. 9 

1  31-3 

1.  20-3 

1.  09-3 

9. 98-4 

9.  79-4 

1,03-3 

2552.  5 

6.  29-4 

5.  10-4 

3. 59-4 

2.  11-4 

1.02-4 

4.  26-5 

46 

3127.  0 

9. 44-4 

8. 38-4 

7.  10-4 

5.  97-4 

5.  34-4 

5.  27-4 

3138.  9 

6. 45-4 

5.  71-4 

4. 85-4 

4.  15-4 

3.  84-4 

3. 94-4 

50 

3759.  2 

7. 41-4 

6.  56-4 

5.  53-4 

4. 63-4 

4.  12-4 

4. 09-4 

3788.  5 

5.  89-4 

5.  25-4 

4. 51-4 

3.  92-4 

3.  69-4 

3. 84-4 

54 

4446. 3 

6. 15-4 

5.  46-4 

4.  62-4 

3. 89-4 

3.  51-4 

3. 52-4 

4499.  7 

5. 14-4 

4. 59-4 

3, 94-4 

3.  43-4 

3.  24-4 

3.  38-4 

58 

5187. 1 

5.  25-4 

4. 67-4 

3.  98-4 

3. 38-4 

3.  09-4 

3.  14-4 

5272, 9 

4. 48-4 

4.  00-4 

3.  44-4 

2.  99-4 

2.  82-4 

2.  96-4 

62 

5980.  2 

4. 56-4 

4.  07-4 

3. 49-4 

3. 00-4 

2.  78-4 

2. 86-4 

6108.  0 

3. 91-4 

3.  49-4 

3.01-4 

2. 63-4 

2.  50-4 

2. 65-4 

66 

6823.  8 

4. 02-4 

3.  61-4 

3. 12-4 

2. 71-4 

2.  54-4 

2. 65-4 

7004. 4 

3. 29-4 

2.  98-4 

2.  63-4 

2. 37-4 

2.  35-4 

2.  56-4 

70 

7715.  9 

3. 59-4 

3.  24-4 

2.  82-4 

2.  48-4 

2.  36-4 

2.  49-4 

7936,  2 

4. 59-5 

4. 39-5 

4. 25-5 

4.  36-5 

4,  83-3 

5.  66-5 

74 

8653. 9 

3. 24-4 

2.  94-4 

2. 58-4 

2. 30-4 

2. 22-4 

2. 37-4 

8899.  3 

7. 78-6 

7.  42-6 

7. 15-6 

7.  30-6 

8.  09-6 

9.  51-6 

78 

9634.  9 

2. 96-4 

2. 70-4 

2. 39-4 

2. 16-4 

2. 11-4 

2.  29-4 

9905.  2 

2. 66-6 

2.  54-6 

2.  47-6 

2.  53-6 

2.  83-6 

3. 35-6 

82 

10655.  3 

2  73-4 

2.  50-4 

2. 24-4 

2. 05-4 

2. 03-4 

2.  23-4 

10952.  6 

1. 33-6 

1.28-6 

1.  24-6 

1.  27-6 

1.  42-6 

1.69-6 

87 

11979.  4 

2. 50-4 

2. 31-4 

2. 09-4 

1.94-4 

1. 97-4 

2.  20-4 

12314.  6 

7. 76-7 

7.  42-7 

7. 16-7 

7.  27-7 

8.  06-7 

9.  59-7 

92 

13347.  4 

2. 31-4 

2.  15-4 

1.  98-4 

1.87-4 

1.93-4 

2.  19-4 

13726. 9 

5.  58-7 

5.31-7 

5.  08-7 

5.  10-7 

5.  39-7 

6. 65-7 

B 1  -  J7 

B1  -  08 

Z 

A  E 

E'».  008 

E'=.  04 

E'-.  10 

E 21 

E'*.  41 

£'».  75 

A  E 

E'*».  008 

E'».  04 

E'*=.  10 

E'«.2l 

E'=.  41 

E'=,  75 

22 

538.  0 

2  88-3 

2.  66-3 

2.  41-3 

2.  22-3 

2. 19-3 

2.  29-3 

542.  3 

4.  41-3 

3.  88-3 

3.  21-3 

2.  59-3 

2.  18-3 

2. 05-3 

26 

824.  3 

2.  06-3 

1.  85-3 

1.  60-3 

1.39-3 

1.  28-3 

1.  29-3 

833.  7 

3.  94-3 

3.  53-3 

3.  03-3 

2.  62-3 

2.  41-3 

2.  43-3 

30 

1168. 8 

1  64-3 

1.  46-3 

1. 23-3 

1.03-3 

9.  12-4 

8. 90-4 

1190.  4 

3. 34-3 

3.  01-3 

2.  62-3 

2.  30-3 

2.  17-3 

2.  22-3 

34 

1571.  9 

1.  31-3 

1. 16-3 

9.  86-4 

8.  34-4 

7.  53-4 

7.  47-4 

1614. 9 

2.  72-3 

2.  45-3 

2.  14-3 

1.  88-3 

1.  78-3 

1.  83-3 

38 

2034.  3 

9.  57-4 

8. 83-4 

8. 07-4 

7.  64-4 

7.  79-4 

8. 41-4 

2109.  8 

2. 20-3 

1.  98-3 

1.  72-3 

1.  51-3 

1.42-3 

1.  46-3 

42 

2561.  2 

8. 79-4 

7. 81-4 

6. 66-4 

5.  69-4 

5.  24-4 

5.31-4 

2661. 0 

2. 26-5 

1.98-5 

1  65-5 

1.36-5 

1.  19-5 

l.  14-5 

46 

3149.  9 

7. 44-4 

6.  55-4 

5.  50-4 

4. 60-4 

4. 12-4 

4. 11-4 

3251.  4 

1.45-5 

1.  27-5 

1.06-5 

8.  72-6 

7.61-6 

7. 39-6 

50 

3800.  0 

6.  27-4 

5.  51-4 

4.  61-4 

3. 83-4 

3.41-4 

3. 41-4 

3898.  4 

1.  20-5 

1.06-5 

8.  90-6 

7.  46-6 

6.  67-6 

6. 63-6 

54 

4511.  6 

5.  32-4 

4.  67-4 

3. 90-4 

3. 23-4 

2. 88-4 

2. 89-4 

4601. 3 

1.  15-5 

1.02-5 

8.  74-6 

7.  47-6 

6.  87-6 

7. 00-6 

58 

5284.  6 

4.  54-4 

3. 98-4 

3.  32-4 

2. 75-4 

2. 45-4 

2. 47-4 

5359.  1 

1.35-5 

1.  21-5 

1.05-5 

9.  15-6 

8.  63-6 

9.  05-6 

62 

6118.  8 

3.  85-4 

3.  37-4 

2.  80-4 

2. 29-4 

2. 02-4 

2. 03-4 

6171.  1 

2. 18-5 

1.  97-5 

1.  73-5 

1.  55-3 

1.  51-5 

1.62-5 

66 

7010. 6 

3.  00-4 

2.  57-4 

2.  04-4 

1. 55-4 

1.24-4 

1. 14-4 

7040. 5 

6.91-5 

6.  27-5 

5.  56-5 

5.  08-5 

3.  06-3 

5. 53-5 

70 

7966. 8 

3.  25-4 

2. 79-4 

2.  23-4 

1. 71-4 

1.  33-4 

1. 29-4 

7982.  2 

2.  32-4 

2.  09-4 

1.  83-4 

1.65-4 

1.  62-4 

1. 76-4 

74 

8970.  6 

4.  28-5 

4.  06-5 

3.  88-5 

3.  93-5 

4.  34-5 

5.  10-5 

8991. 0 

2.  93-4 

2.  50-4 

1. 96-4 

1.  45-4 

1.  11-4 

9.  92-5 

78 

9905.  2 

4.  01-6 

3.  56-6 

3.  04-6 

2.  66-6 

2, 59-6 

2.  86-6 

10078. 2 

2.  66-4 

2.  29-4 

l.  85-4 

1. 44-4 

1.  19-4 

1.  15-4 

82 

11039.  2 

1. 11-6 

9.  30-7 

7.  1 1-7 

5.  1 1-7 

3.91-7 

3. 64-7 

11229. 5 

2.  42-4 

2.  09-4 

1. 68-4 

1.30-4 

1.07-4 

1.03-4 

87 

12409.  7 

4.  69-7 

3.  80-7 

2. 70-7 

1.62-7 

8.  46-8 

4. 55-8 

12759.4 

2.  19-4 

1.  88-4 

1. 49-4 

1.  13-4 

9.  06-5 

8. 54-5 

92 

13831.  1 

3. 32-7 

2.  78-7 

2. 11-7 

1. 47-7 

1.  05-7 

9.01-8 

14390.  8 

2. 00-4 

1.71-4 

1.34-4 

9.  89-5 

7.  50-3 

6. 89-5 

72  Alomfc  Data  and  Nuclear  Data  Tables,  Vol.  -18,  Mo.  I,  May  1991 


D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  2  and  Scattered  Electron  Energy  E’  in 

Units  of  Zctr  Rydbergs,  22  Z  =$  92 
Sec  page  31  for  Explanation  of  Tables 


B1  -  J9  D1  -  JIO 


z 

AE 

E'«.  008 

E  '*=.  04 

E'«  10 

E'».  21 

E  41 

E'«.  75 

6  E 

E'=.  008 

E 04 

E'=.  10 

E'».  21 

E7«.  41 

E'=*.  75 

22 

382.  3 

8.  10-4 

6.  63-4 

4.  76-4 

2.  91-4 

1.  53-4 

7.  48-5 

587.  4 

4.  96-4 

4. 07-4 

2.  96-4 

1.  91-4 

1.  17-4 

7.  74-5 

26 

800.  0 

3.  19-4 

2.  60-4 

1.  87-4 

1.  16-4 

6.  41-5 

3,  49-5 

887.  0 

4.  30-4 

3. 49-4 

2.  49-4 

1.  56-4 

8.  95-5 

5.  36-3 

30 

1237  2 

1. 20-4 

9.  85-5 

7  22-5 

4.  71-5 

2.  89-5 

1.  89-3 

1247.  9 

3.  04-4 

2.  45-4 

1.  73-4 

1.  06-4 

5.  89-5 

3.  27-5 

34 

1653.  4 

5.  20-5 

4. 34-5 

3.  28-5 

2  28-5 

1.  57-5 

1.  20-5 

1669.  7 

1.  72-4 

1.  38-4 

9.  71-5 

5.  94-5 

3.  24-5 

1.  75-5 

38 

2128. 2 

2.  66-5 

2  24-5 

1.  72-5 

1  24-5 

9.  07-6 

7.  45-6 

2150.  8 

8.  36-5 

6.  72-5 

4.  76-5 

2.  95-5 

1.  67-5 

9.  74-6 

42 

2677. 3 

1  74-3 

1.  56-3 

1.  35-3 

1.  17-3 

1.  10-3 

1  13-3 

2690. 6 

8.  33-5 

7.  19-5 

5.  86-5 

4.  71-5 

4.  07-5 

3.  96-3 

46 

3285.  6 

5.  24-5 

4.  51-3 

3.  64-5 

2.  88-5 

2  43-5 

2.  31-3 

3323.  3 

1.  44-3 

1.  29-3 

1.  11-3 

9.  63-4 

9.  01-4 

9.  27-4 

30 

3938.  4 

1.  89-5 

1  62-5 

1.  30-5 

1.  02-5 

8.  62-6 

8.  22-6 

4048.  6 

1.22-3 

1.09-3 

9.  30-4 

8.  05-4 

7.  48-4 

7.  70-4 

54 

4646.  7 

1  09-5 

9  57-6 

7.  98-6 

6.  67-6 

6.  04-6 

6.  12-6 

4859.  1 

7.  79-4 

6.  93-4 

5.  92-4 

5.  06-4 

4.  67-4 

4.  80-4 

58 

5409. 3 

8.  10-6 

7.  27-6 

6.  35-6 

5.  69-6 

5.  55-6 

5.  93-6 

5669.  2 

3.  32-7 

2.  70-7 

1.  92-7 

1.  15-7 

5.  86-8 

2.  77-8 

62 

6225  9 

7  72-6 

7  11-6 

6.  48-6 

6.  13-6 

6.  30-6 

6.  99-6 

6542.  7 

2.  10-7 

1.  70-7 

1.  21-7 

7.  27-8 

3.  67-8 

1.  68-8 

66 

7094.  5 

1  05-5 

9  86-6 

9.  20-6 

8.  98-6 

9.  31-6 

1.  08-5 

7480  7 

1.39-7 

1.  13-7 

8.  04-8 

4.  82-8 

2.  41-8 

1.  08-8 

70 

8016.  7 

2.  73-3 

2.  53-5 

2.  39-3 

2.  34-3 

2.  49-3 

2. 85-5 

8484.  0 

9.  58-8 

7. 80-8 

5.  54-8 

3.  32-8 

1.  65-8 

7.  24-9 

74 

9014.  5 

2.  20-4 

2.  01-4 

1.  81-4 

1.  69-4 

1.  72-4 

1.  93-4 

9553.  2 

6.  77-8 

5. 52-8 

3.  93-8 

2.  35-8 

1.  17-8 

5.  14-9 

78 

10097  8 

2.  36-4 

2  14-4 

1.  91-4 

1.  76-4 

1.  78-4 

2.  00-4 

10689.  4 

4.  88-8 

3.  98-8 

2. 84-8 

1.  71-8 

8.  63-9 

3.  94-9 

82 

11248.  3 

2  16-4 

1  97-4 

I  77-4 

1.  64-4 

1.  68-4 

1.  90-4 

11893. 5 

3.  56-8 

2. 92-8 

2.  10-8 

1.  28-8 

6.  62-9 

3.  28-9 

87 

12778. 0 

1  91-4 

1.  76-4 

1.  59-4 

1  50-4 

1.  37-4 

1.  81-4 

13496. 3 

2.  44-8 

2. 01-8 

1.  46-8 

9.  11-9 

5.  01-9 

2.  85-9 

92 

14409.  5 

1  70-4 

1.  37-4 

1.  44-4 

1.  39-4 

1.  49-4 

1  76-4 

13210.  7 

1.  69-8 

1.  40-8 

1.  03-8 

6.  67-9 

3.  98-9 

2.  65-9 

Z 

AE 

E'«.  008 

E'«.  04 

81  -  Jll 

E7».  10  E '=.  21 

E'=.  41 

E'*.  75 

A  E 

£  '=.  008 

E  '=.  04 

B1  -  J12 

E'=.  10  E *a.  21 

E  7=.  41 

E7*.  75 

22 

615.  3 

8.  89-4 

7, 29-4 

5.  27-4 

3.  29-4 

1.  83-4 

1,  03-4 

633.  6 

2.  66-4 

2.  19-4 

1. 58-4 

9.  70-5 

5.  03-5 

2.  40-5 

26 

921  2 

6.  85-4 

5.  37-4 

3.  9V-4 

2.  49-4 

1.  40-4 

8.  01-5 

946.  1 

1.  06-4 

8.  68-5 

6. 27-5 

3. 87-5 

2.  06-5 

1.  05-5 

30 

1289.  7 

5  93-4 

4.  80-4 

3.  42-4 

2  13-4 

1.  20-4 

6.  89-5 

1319.  7 

4.  15-5 

3.  40-5 

2.  45-5 

1.  53-5 

8.  33-6 

4.  56-6 

34 

1722.  8 

5  39-4 

4.  35-4 

3.  10-4 

1.  93-4 

1.  08-4 

6.  18-5 

1754.7 

1.  66-3 

1.  36-5 

9.  79-6 

6. 11-6 

3.  40-6 

1.  93-6 

30 

2223.  4 

4.  87-4 

3  93— * 

2.  79-4 

1.  73-4 

9.  74-5 

5.  52-5 

2251.2 

6.  91-6 

5.  65-6 

4.  07-6 

2. 54-6 

1.  42-6 

8.  22-7 

42 

2794.  4 

4.  27-  \ 

3.  44-4 

2.  45-4 

1.  52-4 

8.  55-5 

4.  83-5 

2809.  7 

3.  44-6 

2.  80-6 

2.01-6 

1.  26-6 

7.  26-7 

4.  41-7 

46 

3430.  1 

8.  10-6 

6.  55-6 

4.  65-6 

2.  84-6 

1.  50-6 

7.  43-7 

3438.  7 

3.  58-4 

2. 89-4 

2.  06-4 

1. 28-4 

7.  17-5 

4.  05-5 

50 

4113. 4 

1.23-6 

9.  98-7 

7.  09-7 

4.  27-7 

2.  16-7 

9.  77-8 

4145.  7 

2.  13-5 

1.  82-5 

1.  47-5 

1.  18-5 

1.  01-5 

9.  77-6 

34 

4859.  8 

2.  60-4 

2.31-4 

1  96-4 

1.  67-4 

1.  33-4 

1.  56-4 

4899.  3 

5.  93-6 

5.  65-6 

5.  43-6 

3.  48-6 

5.  92-6 

6.  68-6 

58 

5717.  5 

4.  34-6 

4.  24-6 

4.  20-6 

4.  37-6 

4.  81-6 

5.  48-6 

5741.  5 

7.  71-6 

6. 33-6 

4. 61-6 

2.  98-6 

1.  84-6 

1.  31-6 

62 

6600.  9 

2  69-6 

2.61-6 

2.  57-6 

2.  67-6 

2.  94-6 

3.  37-6 

6623.  6 

1.  98-6 

1. 78-6 

1. 35-6 

1.  37-6 

1.  31-6 

1.  39-6 

66 

7549.  6 

1.  92-6 

1.  86-6 

1.  83-6 

1.  89-6 

2.  08-6 

2.  39-6 

7572. 1 

8.  11-7 

7. 28-7 

6.31-7 

5.  53-7 

5.  23-7 

5.  49-7 

70 

8563.  1 

1.35-6 

1.30-6 

1.28-6 

1  31-6 

1.45-6 

1.  67-6 

8589.  3 

3. 04-7 

2.  64-7 

2. 15-7 

1. 70-7 

1.  *1-7 

1.  34-7 

74 

9641.  5 

8.  71-7 

8. 43-7 

8.  26-7 

8.  49-7 

9.  37-7 

1.  09-6 

9677.  5 

1.  50-7 

1.26-7 

9.  49-8 

6. 42-8 

4.  13-8 

2. 94-8 

78 

10786.  0 

5.  44-7 

5.  26-7 

5.  16-7 

5.  31-7 

5.  87-7 

6.  84-7 

10837. 7 

1.03-7 

8.  57-8 

6.  32-8 

4.  07-8 

2.  36-8 

1.  42-8 

82 

11998.  2 

3.  39-7 

3.  28-7 

3.  22-7 

3.  31-7 

3.  67-7 

4.  30-7 

12071. 4 

7.  93-8 

6. 38-8 

4. 86-8 

3. 14-8 

1  84-8 

1.  15-8 

87 

13610.  9 

1  91-7 

1. 85-7 

1.  81-7 

1.  06-7 

2.  07-7 

2. 44-7 

13719. 1 

5.  79-8 

4.81-8 

3.  56-8 

2. 32-8 

1.  38-8 

9.  03-9 

92 

15335.  7 

1  10-7 

1.06-7 

1.  03-7 

1.  06-7 

1. 18-7 

1.  41-7 

15488.6 

4. 20-8 

3. 49-8 

2.  59-8 

1,  69-8 

1.02-8 

6.  73-9 

Z 

A  E 

E7*.  008 

E  '**.  04 

B1  -  J13 

E'o.  10  E'«.  21 

E'=,  41 

E  '=*.  75 

A  E 

E'».  008 

E'«*.  04 

B1  -  J14 

E7=.  10  E7-.  21 

E'=.  41 

E7a.  75 

22 

638.  1 

1 .  57-3 

1.  33-3 

1.  03-3 

7.  40-4 

5.  39-4 

4.  46-4 

641.  4 

2.  42-3 

2  00-3 

1.  45-3 

8.  97-4 

4.  74-4 

2.  36-4 

26 

953.  4 

7.  33-4 

6.  50-4 

5.  32-4 

4.  70-4 

4.  29-4 

4.  31-4 

959.  7 

1.  62-3 

1.  40-3 

1. 12-3 

8.  69-4 

7.  05-4 

6.  46-4 

30 

1330.  3 

3  39-4 

3.  17-4 

2.  96-4 

2.  86-4 

2.  95-4 

3.  19-4 

1339.  6 

3.  69-4 

4. 98-4 

4. 12-4 

3.  36-4 

2.  93-4 

2.  83-4 

34 

1768.7 

1.  55-4 

1.  51-4 

1.  50-4 

1.  55-4 

1.69-4 

1.  88-4 

1781.  7 

2.  80-4 

2. 30-4 

1. 67-4 

1.  03-4 

5.  96-3 

3.  46-5 

38 

2269.  0 

7.  29-5 

7.  26-5 

7.  41-5 

7.  93-5 

8.  86-5 

9.  98-5 

2285.  9 

1.  40-4 

1. 14-4 

8. 23-5 

5.  07-5 

2.  71-5 

1.  41-5 

42 

2831.  7 

3.  64-3 

3.  66-3 

3.  78-3 

4.  10-5 

4.  63-5 

5.  25-3 

2832.  1 

6.  96-5 

5.  84-5 

4. 45-5 

3.  13-5 

2.  20-5 

1.  76-5 

46 

3457.  4 

2  31-5 

2.  27-5 

2.  29-3 

2.  42-5 

2.  69-5 

3.  04-5 

3480.  3 

3.  48-5 

3. 02-5 

2. 46-3 

1.95-3 

1.  64-5 

1.  56-5 

50 

4159.  7 

3.  02-4 

2. 46-4 

1.  78-4 

1.  16-4 

7.  10-5 

4.  72-5 

4170.  9 

1.  75-5 

1.  36-5 

1. 33-5 

1. 15-3 

1.  06-3 

1.  08-3 

34 

4924.  4 

9.  67-6 

8. 93-6 

8.  12-6 

7.  60-6 

7.  63-6 

8.  23-6 

4951.  7 

1.  17-4 

9.  89-5 

7.  75-3 

5.  86-5 

4.  68-5 

4.  26-3 

58 

5760.  7 

8.  90-4 

7. 90-4 

6.  71-4 

3.  68-4 

3.  19-4 

5.  32-4 

5780.  5 

1.  13-5 

1.09-3 

1. 05-5 

1.  06-3 

1.  14-5 

1.  29-5 

62 

6672.  1 

5.  43-6 

5.  52-6 

5.  80-6 

6.  40-6 

7.  37-6 

8.  65-6 

6758.  6 

7.  81-4 

6. 89-4 

5. 78-4 

4. 80-4 

4.  29-4 

4.  34-4 

66 

7631.  0 

2  77-6 

2.  81-6 

2.  93-6 

3.  24-6 

3.  74-6 

4.  40-6 

7837.  0 

6.  79-4 

5.  92-4 

4. 86-4 

3. 89-4 

3.  30-4 

3.  23-4 

70 

8658.  2 

1.  54-6 

1.  37-6 

1.  64-6 

1.  80-6 

2.  08-6 

2.  '47-6 

9042. 9 

3.  80-4 

3. 19-4 

2. 43-4 

l.  68-4 

1.  13-4 

8.  63-3 

74 

9753.  3 

8  98-7 

9.  11-7 

9.  54-7 

1.  05-6 

1.  22-6 

l.  45-6 

10322.  0 

2.  36-4 

1. 95-4 

1. 44-4 

9.  21-5 

5.  26-5 

2.  99-3 

78 

10923.  8 

5.  39-7 

5.  48-7 

3.  73-7 

6.  33-7 

7.  40-7 

8.  83-7 

11713.9 

1.  90-4 

1. 37-4 

1.  13-4 

7.  27-3 

3.  99-3 

2.  06-5 

82 

12165.2 

3.  32-7 

3. 38-7 

3.  36-7 

3.  94-7 

4.  61-7 

5.  56-7 

13237. 3 

1.65-4 

1.  37-4 

1.  00-4 

6. 34-5 

3.  45-3 

1.  73-3 

87 

13822.  8 

1.  86-7 

1. 90-7 

2.  01-7 

2.  24-7 

2.  64-7 

3.  21-7 

15339.  0 

1.  44-4 

1.  20-4 

8. 83-5 

5.  62-5 

3.  07-5 

1.  53-5 

92 

15602.6 

1.  07-7 

1.  10-7 

1.  16-7 

1.  30-7 

1.  55-7 

1.  91-7 

17693.  1 

1.  28-4 

1 . 07-4 

7.  99-3 

5.  13-5 

2.  82-3 

1.41-3 

Z 

a£ 

E  008 

E'b.  04 

B1  -  J15 

E7-.  10  E7».  21 

E7«.  41 

E7=.  75 

A  E 

E7=.  008 

E7s.  04 

B1  -  J16 

E7“.  10  E7o,21 

E'«».  41 

E7-.  75 

22 

643.  1 

2. 

22-3 

2. 32-3 

2.  53-3 

2.  89-3 

3.  40-3 

3.  93-3 

649.  7 

9.  11-3 

1.  07-2 

1.  32-2 

1. 66-2 

2.  08-2 

2.  47-2 

26 

960.  4 

1. 

22-3 

1.  08-3 

9.  22-4 

7.  86-4 

7.  19-4 

7.  22-4 

970.  9 

7.  09-3 

8.  18-3 

9.  94-3 

1. 24-2 

1.  53-2 

1.  81-2 

30 

1342.  6 

1. 

15-3 

9.  65-4 

7.  37-4 

5.  20-4 

3.  68-4 

2.  9J-4 

1356. 7 

4.  94-3 

5. 58-3 

6.  63-3 

8. 12-3 

9.  90-3 

1.  16-2 

34 

1789.  2 

7. 

13-4 

6.  54-4 

5.  87-4 

5.  41-4 

3.  36-4 

5.  65-4 

1809.  5 

3.  14-3 

3.41-3 

3. 88-3 

4.  58-3 

5.  46-3 

6.  34-3 

38 

2297.  9 

3. 

71-4 

3.  63-4 

3.  63-4 

3.  80-4 

4.  19-4 

4.  68-4 

2332. 9 

2.  02-3 

2.  09-3 

2. 23-3 

2.  50-3 

2.  89-3 

3.  30-3 

42 

2868.  2 

1. 

67-4 

1.68-4 

1.73-4 

1.91-4 

2.  17-4 

2.  46-4 

2930.  5 

1.  43-3 

1.  42-3 

1.  44-3 

1.  54-3 

1.  72-3 

1.  94-3 

46 

3500.  7 

7. 

33-5 

7.  43-5 

7.  77-5 

8.  51-5 

9.  69-5 

1.  11-4 

3606.  1 

1.  09-3 

1. 06-3 

1.04-3 

1.  08-3 

1.  17-3 

1.  32-3 

50 

4196.8 

3. 

62-3 

3.  53-5 

3.  34-5 

3.  72-5 

4.  11-5 

4,  66-5 

4363. 5 

8.  70-4 

G.  33-4 

8. 10-4 

8.21-4 

8.  86-4 

9.  94-4 

34 

4965.  0 

1. 

69-4 

1.  36-4 

9.61-5 

3.  87-5 

3.  13-5 

1.  58-5 

5207.  7 

7.  18-4 

6. 86-4 

6. 60-4 

6.  64-4 

7.  12-4 

8.  02-4 

58 

3846.  0 

2. 

26-4 

1.  84-4 

1.  32-4 

8.  39-3 

4.  92-5 

3.  04-3 

6144.3 

6.  06-4 

5.  70-4 

3.  34-4 

5.  36-4 

3.  97-4 

6.  74-4 

62 

6819.  7 

1. 

91-4 

1. 36-4 

1.  15-4 

7.  68-3 

3.  02-3 

3.  71-5 

7180.0 

5.  19-4 

4.  93-4 

4.  73-4 

4.  76-4 

5.  13-4 

5.  83-4 

66 

7892.  2 

1. 

70-4 

1. 43-4 

1.  16-4 

9.  16-3 

7.  83-3 

7.  75-5 

8322.  5 

4.  49-4 

4.  29-4 

4.  12-4 

4.  15-4 

4.  48-4 

5.  13-4 

70 

9091.  6 

3. 

67-4 

3. 29-4 

2.  83-4 

2.  49-4 

2.  37-4 

2.  54-4 

9581.  1 

3.  91-4 

3. 74-4 

3.61-4 

3.  63-4 

3.  96-4 

4.  36-4 

74 

10430.  1 

4. 

23-4 

3.  78-4 

3.  21-4 

2.  72-4 

2.  49-4 

2.  61-4 

10966, 3 

3.  43-4 

3. 29-4 

3.  18-4 

3.  23-4 

3.  53-4 

4.  09-4 

79 

11907.  5 

3. 

99-4 

3.  53-4 

2.  98-4 

2,  47-4 

2.  22-4 

2.  29-4 

12491.0 

3.  02-4 

2. 90-4 

2.  82-4 

2.  87-4 

3.  16-4 

3.  69-4 

82 

13336,  5 

3. 

63-4 

3.  21-4 

2.  68-4 

2.  19-4 

1.  93-4 

1.97-4 

14170.  1 

2.  66-4 

2.  57-4 

2. 30-4 

2.  36-4 

2.  83-4 

3.  34-4 

87 

13812.  1 

3. 

20-4 

2.  82-4 

2.  34-4 

1.  88-4 

1.  61-4 

1.  62-4 

16314. 3 

2.  28-4 

2.21-4 

2.  16-4 

2. 22-4 

2.  48-4 

2.  96-4 

92 

18393. 4 

2. 

82-4 

2.  47-4 

2.  04-4 

1.  61-4 

1.33-4 

1.  34-4 

19173. 5 

1.  96-4 

1.  90-4 

1.86-4 

1.93-4 

2.  17-4 

2.  63-4 

73 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Ziff  Rydbergs,  22  <  Z  92 
See  page  31  for  Explanation  of  Tables 


B1  -  017  ill  -  J18 


z 

ae 

E'».  008 

E'».  04 

E'=.  10 

E'=,  21 

E'=.  41 

E'=.  75 

a£ 

E'«.  008 

E'*„  04 

E'=.  10 

E  '*«  21 

E'=.  41 

E'«.  75 

22 

671.  6 

2.  39-3 

2. 49-3 

2.  71-3 

3.  09-3 

3.  64-3 

4.  23-3 

673.  1 

3.  42-3 

3.  69-3 

4.  17-3 

4.  94-3 

5.  96-3 

6.  99-3 

26 

995.  2 

2  46-3 

2. 64-3 

2.  98-3 

3.  50-3 

4.  18-3 

4.  88-3 

997.  2 

2.  95-3 

3.  15-3 

3.  51-3 

4.  09-3 

4.  86-3 

5.  66-3 

30 

1382.  9 

2.  70-3 

2.  95-3 

3.  38-3 

4.  02-3 

4.  83r*3 

5.  63-3 

1385.  8 

2.  74-3 

2.  92-3 

3.  25-3 

3.  77-3 

4.  46-3 

5.  17-3 

34 

1837.  8 

2.  66-3 

2. 89-3 

3.  30-3 

3.91-3 

4.  68-3 

5.  44-3 

1841.  6 

2.  85-3 

3. 09-3 

3.  51-3 

4.  14-3 

4.  94-3 

5.  73-3 

38 

2363.  6 

2.  06-3 

2  18-3 

2.  41-3 

2.  77-3 

3.  26-3 

3.  77-3 

2368.  1 

3.  20-3 

3. 56-3 

4.  14-3 

4.  99-3 

6.  04-3 

7.  06-3 

42 

2964.  0 

1.  19-3 

1.  15-3 

1.  14-3 

1.  18-3 

1.  28-3 

1.  44-3 

2969. 1 

3.  53-3 

4. 00-3 

4.  75-3 

5.  82-3 

7.  10-3 

8.  38-3 

46 

3642. 3 

6.  63-4 

5.  55-4 

4.  22-4 

2.  94-4 

2.  05-4 

t.  63-4 

3649. 1 

3.  42-3 

3. 91-3 

4.  69-3 

5.  78-3 

7.  09-3 

8.  43-3 

50 

4402.  3 

5.  54-4 

4. 60-4 

3.  42-4 

2.  28-4 

1.  46-4 

1.  04-4 

4412. 8 

2.  94-3 

3. 36-3 

4.  03-3 

4.  98-3 

6.  13-3 

7.  33-3 

54 

5249.  0 

5.  63-4 

5.  03-4 

4.  32-4 

3.  75-4 

3.  51-4 

3.  65-4 

5265.  1 

2.  42-3 

2. 76-3 

3.  30-3 

4.  08-3 

5.  03-3 

6.  05-3 

58 

6188.  0 

5.  67-4 

5.  33-4 

5.  01-4 

4.  89-4 

5.  14-4 

5.  75-4 

6212.  0 

1.  98-3 

2. 26-3 

2.  69-3 

3.  32-3 

4.  11-3 

4.  97-3 

62 

7226. 1 

5.  49-4 

5.  33-4 

5.  25-4 

5.  43-4 

5.  99-4 

6.  90-4 

7260.  5 

1.  64-3 

1.  86-3 

2.  21-3 

2.  73-3 

3.  38-3 

4.  12-3 

66 

8370. 9 

5.  16-4 

5.  11-4 

5.  19-4 

5.  54-4 

6.  26-4 

7.  34-4 

8418.  7 

1.  36-3 

1.  54-3 

1.  83-3 

2.  26-3 

2.  82-3 

3.  46-3 

70 

9631.6 

4.  75-4 

4. 77-4 

4,  93-4 

5.  36-4 

6.  18-4 

7.  33-4 

9696.  1 

1.  14-3 

1.  29-3 

1.  54-3 

1.  90-3 

2.  37-3 

2.  92-3 

74 

11018.8 

4.  31-4 

4.  37-4 

4.  57-4 

5.  05-4 

5.  88-4 

7.  05-4 

11103. 9 

9.  65-4 

1.  09-3 

1.  30-3 

l.  60-3 

2.  01-3 

2.  50-3 

78 

12545.  2 

3.88-4 

3. 96-4 

4.  18-4 

4.  65-4 

5.  48-4 

6.  63-4 

12655.  3 

8.  19-4 

9.  24-4 

1.  10-3 

i.36-3 

1.  72-3 

2.  15-3 

82 

14225.  9 

3.  46-4 

3. 55-4 

3.  77-4 

4.  23-4 

5.  02-4 

6.  13-4 

14365.  9 

6.  90-4 

7. 86-4 

9.  36-4 

1.  16-3 

1.  47-3 

1.  85-3 

87 

16571. 9 

2.  98-4 

3.  06-4 

3.  27-4 

3.  69-4 

4. 43-4 

5.  48-4 

16757.  3 

5.  73-4 

6.  45-4 

7.  68-4 

9.  56-4 

1.  22-3 

1.  56-3 

92 

19232. 0 

2  54-4 

2. 62-4 

2.  81-4 

3. 19-4 

3. 85-4 

4.  84-4 

19473.  0 

4. 71-4 

5.  30-4 

6.31-4 

7.  89-4 

1.  02-3 

1.  32-3 

B1  -  J19  B1  -  K1 


Z 

ae 

E'«.  008 

E'®.  04 

E'=.  10 

E  21 

E'«.  41 

E'=.  75 

A£ 

E'=.  008 

E'=».  04 

E'«  10 

E  '=.  21 

E'».  41 

E /s*.  75 

22 

728.  5 

5.  70-5 

5.  07-5 

4.  28-5 

3.  54-5 

3.  10-5 

3.  03-5 

511.  9 

1.  10-3 

9. 02-4 

6.  49-4 

3.  93-4 

1.  96-4 

8.  59-5 

26 

1067.0 

3.  95-5 

3. 55-5 

3.  07-5 

2.  65-5 

2.  45-5 

2.  49-5 

788.  7 

4.  39-4 

3.  60-4 

2.  59-4 

1.60-4 

8.  58-3 

4.  58-5 

30 

1471. 7 

2  86-5 

2. 59-5 

2.  28-5 

2.  02-5 

1.  93-5 

2.  00-5 

1120.  1 

1.  70-4 

1.  41-4 

1.  06-4 

7.  17-5 

4.  75-5 

3.  58-5 

34 

1945.  0 

2  14-5 

1.  95-5 

1.  73-5 

1.  56-5 

1.  52-5 

1.  60-5 

1503.2 

6.  53-5 

5.  56-5 

4.  37-5 

3.  28-5 

2.  57-5 

2.  30-5 

38 

2489.  5 

1.  64-5 

1. 50-5 

1.  34-5 

1.23-5 

1.  21-5 

1.  29-5 

1935.  1 

2.  65-5 

2. 30-5 

1.  87-3 

1.  49-5 

1.  27-5 

1.  22-5 

42 

3108.  4 

1.  28-5 

1. 18-5 

1.  06-5 

9.  82-6 

9.  78-6 

1.  05-5 

2412.3 

1.  16-5 

1. 02-5 

8.  46-6 

6.  99-6 

6.  21-6 

6.  15-6 

46 

3805.  6 

1,02-5 

9. 43-6 

8.  54-6 

7.  94-6 

7.  98-6 

8.  63-6 

2931. 0 

3.  46-6 

4.  81-6 

4.  06-6 

3.  43-6 

3.  13-6 

3.  16-6 

SO 

4585.  4 

8.  30-6 

7.  66-6 

6.  96-6 

6.  51-6 

6. 57-6 

7.  17-6 

3486.  3 

2.  73-6 

2.  42-6 

2.  06-6 

1.  77-6 

1.  64-6 

1.  68-6 

54 

5453. 0 

6.  82-6 

6.  31-6 

5.  75-6 

5.  39-6 

5.  47-6 

6.  01-6 

4072.  8 

1.  44-6 

1.  28-6 

1.  10-6 

9.  59-7 

9.  02-7 

9.  34-7 

58 

6414.2 

5.  68-6 

5. 26-6 

4.  80-6 

4.  51-6 

4.  60-6 

5.  08-6 

4683.  9 

7.  99-7 

7.  15-7 

6.  18-7 

5.  44-7 

5.  17-7 

5.  40-7 

62 

7476. 1 

4.  78-6 

4.  43-6 

4.  04-6 

3.81-6 

3.  90-6 

4.  33-6 

5312.  1 

4.61-7 

4.  14-7 

3.  61-7 

3.  21-7 

3.  08-7 

3.  23-7 

66 

8646. 7 

4  06-6 

3.  76-6 

3.  44-6 

3.  25-6 

3.  33-6 

3.  72-6 

5948.  4 

2.  76-7 

2. 49-7 

2.  19-7 

1.97-7 

1.  91-7 

2.  03-7 

70 

9935.  5 

3.  47-6 

3.  22-6 

2.  95-6 

2. 78-6 

2.  86-6 

3.  22-6 

6582. 3 

1.  71-7 

1.  55-7 

1.37-7 

1.24-7 

1.  22-7 

1.31-7 

74 

11353. 5 

2  98-6 

2. 77-6 

2.  54-6 

2. 40-6 

2.  48-6 

2.  80-6 

7201.6 

1.09-7 

9.  94-8 

8.  Q7-8 

8.  12-8 

8.  06-8 

8.  73-8 

78 

12914.0 

2,  58-6 

2. 40-6 

2.  20-6 

2.  08-6 

2.  15-6 

2.  45-6 

7791.  4 

7.  14-8 

6.  54-8 

5.  89-8 

5.  45-8 

5.  46-8 

5.  98-8 

82 

14632.7 

2.  23-6 

2  08-6 

1.  91-6 

1.80-6 

1.87-6 

2.  14-6 

8334.  2 

4.  79-8 

4.  41-8 

4.01-8 

3. 75-8 

3.  80-8 

4.  20-8 

87 

17033. 0 

1.36-6 

1.73-6 

1.  59-6 

1.  50-6 

1.  56-6 

1.80-6 

8914.0 

2.  99-8 

2. 78-8 

2.  55-8 

2.  42-8 

2.  49-8 

2.  78-8 

92 

19757. 4 

1.  54-6 

1.  43-6 

1.31-6 

1.24-6 

1.28-6 

1.  49-6 

9335.  2 

1.93-8 

1.80-0 

1.  68-8 

1.61-8 

1.  68-8 

1.  90-8 

B1  -  K2  B1  -  K3 


Z 

A  E 

E'=.  008 

E'**.  04 

E'=.  10 

E'=  21 

E'».  41 

E'=.  75 

AE 

E  '=.  008 

E'».  04 

E'“. 10 

E  '*=.  21 

E'**.  41 

E'«.  75 

22 

515.  5 

1  25-3 

1.  15-3 

1.02-3 

9.  27-4 

9.  00-4 

9.  32-4 

519.9 

5.  26-3 

4.  47-3 

3.  47-3 

2.  51-3 

1.  82-3 

1.  49-3 

26 

793.  0 

4.  24-4 

3.  98-  4 

3.  72-4 

3.  60-4 

3.  72-4 

4.  00-4 

803.  6 

3.  67-3 

3. 06-3 

2.  30-3 

1.  56-3 

1.  02-3 

7.  34-4 

30 

1125.9 

1.  61-4 

1. 49-4 

1.  37-4 

1.30-4 

1.32-4 

1.  41-4 

1147.9 

2.  63-3 

2. 19-3 

1.62-3 

1.  07-3 

6.  59-4 

4.  44-4 

34 

1512.9 

6.  76-5 

6. 10-5 

5.  36-5 

4.  80-5 

4.  63-5 

4.  81-5 

1552. 9 

1.99-3 

1.  64-3 

1.21-3 

7.  89-4 

4.  83-4 

3.  22-4 

38 

1951.6 

2.  99-5 

2. 64-3 

2.  25-5 

1.  93-3 

1.78-3 

1.  81-5 

2014. 8 

1.91-3 

1.  84-3 

1.80-3 

1.83-3 

1.98-3 

2.  19-3 

42 

2439.  2 

1.37-5 

1.  20-5 

1.  00-5 

8.  39-6 

7.  38-6 

7.61-6 

2532. 0 

1.  54-3 

1.  48-3 

1.  44-3 

1.  46-3 

1.  58-3 

1.  75-3 

46 

2972.  7 

6.  60-6 

5.  75-6 

4.  76-6 

3.  92-6 

3.  49-6 

3.  49-6 

3105.  9 

1.28-3 

1.  23-3 

1.  19-3 

1.21-3 

1.  31-3 

1.  46-3 

50 

3548.  2 

3.  32-6 

2.  88-6 

2.  37-6 

1.  94-6 

1.  72-6 

1.  72-6 

3735.  7 

1.08-3 

1.04-3 

1.01-3 

1.  03-3 

1. 11-3 

1.  25-3 

54 

4161.7 

1.  75-6 

1.  51-6 

1.  24-6 

1.  01-6 

8.91-7 

8.  93-7 

4420. 3 

9.  33-4 

8.  98-4 

8.  74-4 

8.  92-4 

9.  68-4 

1.09-3 

58 

4808. 0 

9.  54-7 

8.  26-7 

6.  75-7 

3.  49-7 

4.  85-7 

4.  88-7 

5158. 4 

8.  17-4 

7.  88-4 

7.  69-4 

7.  87-4 

8.  57-4 

9.  73-4 

62 

5481. 4 

5.  40-7 

4.  67-7 

3.  82-7 

3.  10-7 

2.  75-7 

2.  77-7 

5948. 4 

7.  26-4 

7.  01-4 

6.  86-4 

7.  04-4 

7.  71-4 

8.  80-4 

66 

6174.9 

3.  16-7 

2.  73-7 

2.  23-7 

1. 82-7 

1.61-7 

1.  64-7 

6788. 6 

6.  53-4 

6.  32-4 

6.  21-4 

6.  39-4 

7.  03-4 

8.  07-4 

70 

6880.  7 

1.  90-7 

1.  65-7 

1.35-7 

1.09-7 

9.  74-8 

9.  96-8 

7677.  0 

5.  94-4 

5.  77-4 

5.  68-4 

3.  88-4 

6.  49-4 

7.  30-4 

74 

7509.  1 

1.  17-7 

1. 02-7 

8.  32-8 

6.  79-8 

6.  06-8 

6.  24-8 

8610.  9 

5.  46-4 

3.  31-4 

5.  26-4 

5.  46-4 

6.  06-4 

7.  04-4 

78 

8289.  0 

7.  41-8 

6. 42-8 

5.  27-8 

4.31-8 

3.  87-8 

4.  01-8 

9587.  3 

5.  07-4 

4.  93-4 

4.  91-4 

3.  13-4 

3.  72-4 

6.  70-4 

82 

8966.  7 

4.  78-8 

4. 14-8 

3.  40-8 

2.  79-8 

2.  52-8 

2.  64-8 

10602.  3 

4.  75-4 

4.  63-4 

4.  64-4 

4.  86-4 

5.  46-4 

6.  43-4 

87 

9757.  6 

2.  82-8 

2.  45-8 

2  02-8 

1.  67-8 

1.  52-8 

1.  60-8 

11919.  3 

4.  42-4 

4.  35-4 

4.  36-4 

4.  61-4 

3.  21-4 

6.  20-4 

92 

10448.  3 

1.71-8 

1.  49-8 

1.23-8 

1.02-8 

9.  36-9 

1.  00-8 

13278. 6 

4.  17-4 

4.  12-4 

4.  16-4 

4.  42-4 

3.  03-4 

6.  06-4 

B1  -  K4  Bi  —  K3 


Z 

ae 

E'«.  008 

E  '=.  04 

E'=.  10 

E'“.  21 

E'=.  41 

E  '=».  73 

ae 

E'o.  008 

E'«.  04 

E'«.  10 

E'=.  21 

E'-.  41 

E's.  73 

22 

327.2 

6.  21-3 

6. 17-3 

6.  26-3 

6.  66-3 

7.  40-3 

8.  29-3 

531.  1 

3.  88-3 

3. 46-3 

2.  97-3 

2.  54-3 

2.  33-3 

2.  37-3 

26 

810.9 

4.  39-3 

4.  32-3 

4.  33-3 

4.  35-3 

5.  01-3 

5.  59-3 

817.  0 

2.  87-3 

2.  63-3 

2.  36-3 

2.  17-3 

2.  16-3 

2.  29-3 

30 

1153.7 

3.21-3 

3. 12-3 

3.  09-3 

3.  20-3 

3.  48-3 

3.  87-3 

1163.2 

2.  23-3 

2. 09-3 

1.94-3 

1.  87-3 

1.95-3 

2.  12-3 

34 

1353.2 

2.  42-3 

2.  34-3 

2.  29-3 

2.  34-3 

2.  52-3 

2.  79-3 

1369.  9 

1.  77-3 

1. 66-3 

1.60-3 

1.  58-3 

1.  69-3 

1.  86-3 

38 

2018.7 

1.  53-3 

1.23-3 

9.  04-4 

3.  69-4 

3.  22-4 

1.89-4 

2037.  4 

1.  42-3 

1.  36-3 

1.31-3 

1,  32-3 

1.  43-3 

1.  59-3 

42 

2345.  3 

1.  22-3 

9.  95-4 

7.  19-4 

4.  53-4 

2.  56-4 

1.  51-4 

2565.  8 

1.  16-3 

1. 11-3 

1.08-3 

1.  10-3 

1.20-3 

1.  35-3 

46 

3133. 1 

9.  89-4 

8.  08-4 

5.  83-4 

3.  65-4 

2.  03-4 

1.  19-4 

3155.  2 

9.  38-4 

9.  21-4 

8.  98-4 

9.  22-4 

1.  01-3 

1.  13-3 

SO 

3782. 1 

8.  19-4 

6.  68-4 

4.81-4 

3.  00-4 

1.  67-4 

9.  54-5 

3806. 0 

8.  02-4 

7. 73-4 

7.  56-4 

7.  80-4 

8.  60-4 

9.  82-4 

34 

4492. 6 

6.  87-4 

5.  60-4 

4.  03-4 

2.  30-4 

1.  37-4 

7.  66-3 

4318. 1 

6.  79-4 

6. 36-4 

6.  43-4 

6.  67-4 

7.  39-4 

8.  30-4 

38 

3264. 3 

3.  80-4 

4. 72-4 

3.  38-4 

2.  09-4 

1.  13-4 

6.  06-5 

3291.8 

3.  80-4 

3.  60-4 

3.  32-4 

3.  73-4 

6.  41-4 

7.  42-4 

62 

6097.  2 

4.  81-4 

3. 91-4 

2.  79-4 

1.70-4 

8. 90-5 

4.  46-5 

6126.  2 

4.  87-4 

4.  73-4 

4.  68-4 

4.  90-4 

3.  31-4 

6.  43-4 

66 

6983.  2 

3.  18-4 

2.  57-4 

1.83-4 

1.  09-4 

5.  48-5 

2.  42-3 

7015.0 

2.  88-4 

2.71-4 

2.  33-4 

2.  34-4 

2.  74-4 

3. 15-4 

70 

7909.  4 

6.  60-3 

5.  40-3 

3.91-3 

2.  48-3 

1.42-3 

8.71-6 

7965.  5 

3.  51-4 

2.  93-4 

2.  22-4 

1.  56-4 

1.  11-4 

9.  32-3 

74 

8870.  7 

1.  31-3 

1.  26-3 

9.  35-6 

6.  69-6 

4.  74-6 

3.  93-6 

8986. 1 

3.  46-4 

2.  83-4 

2.  09-4 

1.  37-4 

8.  36-5 

6.  04-5 

78 

9874.  6 

5.  43-6 

4.  63-6 

3.  68-6 

2.  81-6 

2.  28-6 

2.  17-6 

10072. 1 

3.  16-4 

2. 39-4 

1.89-4 

1.  22-4 

7.  28-3 

4.81-3 

82 

10919.7 

2.  34-6 

2.  21-6 

1.83-6 

1.  30-6 

1.  34-6 

1.  37-6 

11222.7 

2.  86-4 

2. 33-4 

1,71-4 

1.  09-4 

6.  39-5 

4.  07-3 

87 

12278.  4 

1.  21-6 

1.  08-6 

9.  33-7 

8.  24-7 

7.  99-7 

8.  73-7 

12732.  0 

2.  34-4 

2.  08-4 

1,31-4 

9.  60-3 

3.  34-3 

3.43-3 

92 

13686. 9 

6.  64-7 

6. 08-7 

3.  48-7 

3.  13-7 

3.  26-7 

6.01-7 

14383.  1 

2.  27-4 

1. 86-4 

1,  33-4 

8.  32-3 

4.  86-3 

2.  94-3 

74 


Atomic  Data  and  Nuclear  Data  ToWcs.  Vd.  40.  No.  t.  May  1991 


D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  92 

See  page  31  for  Explanation  of  Tables 


B1  -  K6  D1  -  K7 


z 

aE 

m 

a 

o 

o 

CO 

E'®.  04 

E  '=.  10 

E'®,  21 

E'«.  41 

E  75 

ae 

E'®.  008 

E'®. 04 

E'«.  10 

E'®.  21 

E'».  41 

E'=.  75 

22 

579.  6 

4.  29-5 

3. 51-5 

2.  32-5 

1.  52-5 

7.  38-6 

3.  32-6 

634.  8 

0.  54-4 

7.  04-4 

5.  12-4 

3.  20-4 

1.  74-4 

9.31-5 

26 

875.  3 

3.  03-5 

2  47-5 

1.  76-5 

1.  05-5 

3.  24-6 

2.  28-6 

948.  0 

2.  66-4 

2.  20-4 

1.  61-4 

1.  04-4 

6.  13-3 

3.  86-3 

30 

1230.6 

2.  30-5 

1.  87-5 

1.  33-5 

7.  93-6 

3.  93-6 

1.  72-6 

1322. 4 

8.  20-5 

6.  82-3 

5.  11-5 

3,  46-5 

2.  29-5 

1.  72-5 

34 

1645.  1 

1  87-5 

1.  52-5 

1.  07-5 

6.  42-6 

3.  19-6 

1.  41-6 

1758. 0 

2.  78-5 

2.  35-5 

1,  82-5 

1.  32-5 

1.  00-5 

8.  63-6 

38 

2118.2 

1.  62-5 

1.  31-5 

9.  29-6 

5.  56-6 

2.  79-6 

1.  27-6 

2255,  3 

1.08-5 

9.  32-6 

7.  54-6 

5.  98-6 

5.  09-6 

4.  87-6 

42 

2649.  5 

1.  49-5 

1.  21-5 

8.  58-6 

3.  17-6 

2.  64-6 

1.  27-6 

2814. 3 

4.  68-6 

4.  31-6 

3. 66-6 

3.  14-6 

2.  94-6 

3.  01-6 

46 

3238.  3 

1.  48-5 

1.  20-5 

8.  54-6 

5.21-6 

2.  76-6 

1.  44-6 

3435.  6 

2.  53-6 

2.  28-6 

2. 03-6 

1.  86-6 

1.  84-6 

1.97-6 

50 

3883. 9 

1.  60-5 

1. 30-5 

9.  36-6 

5.  83-6 

3.  26-6 

1.  91-6 

4119. 2 

1.  46-6 

1.  34-6 

1.  23-6 

1.  18-6 

1.  22-6 

1.  34-6 

54 

4585.  4 

1.  96-5 

1.  61-5 

1.  17-5 

7.  58-6 

4.  60-6 

3.  10-6 

4865.  8 

9.  06-7 

8.  49-7 

7.  98-7 

7.  87-7 

8.  35-7 

9.  35-7 

58 

5342.  1 

2.  94-5 

2.  44-5 

1.  83-5 

1.  25-5 

8.  33-6 

6.  77-6 

5675.  7 

3.  94-7 

5.  63-7 

5.  38-7 

5.  41-7 

5.  85-7 

6.  63-7 

62 

6154. 8 

6.  37-5 

5.  41-5 

4.  26-3 

3.  24-3 

2.  61-5 

2.  47-5 

6549.  4 

4.  04-7 

3. 86-7 

3.  74-7 

3.  81-7 

4.  17-7 

4.  77-7 

66 

7034. 2 

2.  99-4 

2. 77-4 

2.  53-4 

2.  46-4 

2.  59-4 

2.  94-4 

7487. 7 

2.  82-7 

2.  72-7 

2.  66-7 

2.  73-7 

3.  02-7 

3.  48-7 

70 

7991.  3 

3.  83-4 

3.  65-4 

3.  52-4 

3.  59-4 

3.  98-4 

4.  65-4 

8491.  1 

2.  01-7 

1.  95-7 

1.92-7 

1.  99-7 

2.  22-7 

2.  38-7 

74 

9014. 9 
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TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z|ir  Rydbergs,  22  Z  <  92 
See  page  31  for  Explanation  of  Tables 
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4.  42-3 

4. 74-3 

3.  20-3 

5.  87-3 

S 

77 

Atomic  Data  and  Nuclear  Data  ToWcs.  Voi.  48.  No.  1.  May  1991 

A 

D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  ^  Z  <  92 
See  page  31  for  Explanation  of  Tables 
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8.  73-3 

8. 89-3 

9.  1 1-3 

9. 37-3 

9.  63-3 

9.  88-3 

38 

2033.  2 

8.  09-3 

8.  29-3 

8.  58-3 
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1.  53-6 

70 

6571.  5 

9.  68-8 

8.  31-8 

6.  68-8 

5.  28-8 

4. 54-8 

4,  56-8 

6629.  9 

7.  93-7 

7.  88-7 

7.  99-7 

8.  40-7 

9.  46-7 

1.09-6 

74 

7249.  2 

6.  79-8 

5.  F6-8 

4.  77-8 

3.  83-8 

3.  36-8 

3.  43-8 

7312.  8 

5.  48-7 

5.  45-7 

5.  53-7 

5. 86-7 

6. 55-7 

7.  58-7 

78 

7915.  0 

4.  84-8 

4.21  8 

3.  46-8 

2.  83-8 

2.  54-8 

2.  64-8 

7983,  9 

3.  76-7 

3.  73-7 

3.  78-7 

4.  01-7 

4.  48-7 

5.  21-7 

82 

8554.9 

3.  50-8 

3.  0/-8 

2.  56-8 

2. 14-8 

1.95-8 

2.  06-8 

8629.  1 

2.  57-7 

2.  53-7 

2.  58-7 

2. 72-7 

3.  05-7 

3.  55-7 

07 

9291.9 

2.  39-8 

2.  12-8 

1.  80-8 

1. 54-8 

1.45-8 

1.  56-8 

9372.8 

1.  60-7 

1.  58-7 

1. 59-7 

1.67-7 

1.87-7 

2.  19-7 

92 

9918.7 

1.67-8 

1.  49-8 

1.  29-8 

1.  13-8 

1.09-8 

1.  20-8 

10006.  6 

9.  95-8 

9.  79-8 

9.  79-8 

1.02-7 

1.  14-7 

1.  34-7 

78 
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TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  Z  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  E4  Cl  -  E5 


z 

aE 

E'c  008 

E'«.  04 

E'«.  10 

E'«.  21 

E'=.  41 

E'a  75 

ae 

E'».  008 

E'*.  04 

E'a,  10 

E'».  21 

E'=.  41 

E'a.  75 

22 

446.  1 

2.  30-5 

1.89-3 

1.  37-5 

8.  56-6 

4.  64-6 

2.  47-6 

451.  4 

1.  13-5 

9.  45-6 

7.  14-6 

5.  00-6 

3.  67-6 

3.  26-6 

26 

708.  9 

1.  26-5 

1.04-5 

7.  57-6 

4.  85-6 

2.  87-6 

1.84-6 

716.6 

7.  90-6 

6. 60-6 

5.  07-6 

3.  82-6 

3.  27-6 

3.  39-6 

30 

1026.  9 

7  19-6 

5.  94-6 

4.  38-6 

2.91-6 

1.  88-6 

1.  39-6 

1037.  1 

5.  85-6 

4.  90-6 

3.  81-6 

2.  96-6 

2.  64-6 

2.  80-6 

34 

1398.  0 

4.  27-6 

3. 54-6 

2.  64-6 

1.  81-6 

1.24-6 

01-6 

1411.3 

4.  68-6 

4.  02-6 

3.  27-6 

2.  72-6 

2.  56-6 

2.  74-6 

38 

1819.  9 

2.  61-6 

2.  17-6 

1.  63-6 

1.  14-6 

8.  17-7 

6.  96-7 

1836.  8 

3.  95-6 

3.  50-6 

3.01-6 

2.  70-6 

2.  68-6 

2.  91-6 

42 

2289.  9 

1.  60-6 

1. 34-6 

1.  01-6 

7.  13-7 

5.  26-7 

4,  61-7 

2310.  9 

3  47-6 

3. 17-6 

2.  88-6 

2.  74-6 

2.  83-6 

3.  11-6 

46 

2804.  8 

9.31-7 

7.  72-7 

5.  80-7 

4.  05-7 

2.  93-7 

2.  55-7 

2830.  5 

3  18-6 

3. 00-6 

2.  84-6 

2.  83-6 

3.01-6 

3,  35-6 

50 

3383.  5 

1.24-6 

1.20-6 

1.  18-6 

1.  22-6 

1.  33-6 

1.  50-6 

3392.  3 

3.  25-6 

3. 18-6 

3.  18-6 

3.  32-6 

3.  65-6 

4.  10-6 

54 

4004.  0 

2.  33-6 

2.31-6 

2.  34-6 

2.  47-6 

2.  72-6 

3.  05-6 

4012.  1 

1.33-6 

1. 33-6 

1.33-6 

1.  43-6 

1.  57-6 

1.  76-6 

58 

4640.0 

1.  35-6 

1.  40-6 

1.  50-6 

1.  66-6 

1.  89-6 

2.  16-6 

4706. 8 

5.  99-7 

4. 92-7 

3.  58-7 

2.  27-7 

1.  32-7 

8.  40-8 

62 

5301.7 

6.  48-7 

6. 73-7 

7.  20-7 

8.  00-7 

9.  13-7 

1.  05-6 

5453. 5 

4.  97-7 

4.  09-7 

2.  96-7 

1.85-7 

1.  04-7 

6.  19-8 

66 

5984.  6 

3.  23-7 

3. 35-7 

3.  58-7 

3.  98-7 

4.  35-7 

5.  26-7 

6246. 0 

4.  16-7 

3. 43-7 

2.  49-7 

1.  37-7 

8.  94-8 

5.  41-8 

70 

6680.  8 

1.  70-7 

1. 76-7 

1.  87-7 

2.  08-7 

2.  38-7 

2.  76-7 

7087.  7 

3.  51-7 

2.  90-7 

2  13-7 

1.  36-7 

7.  92-8 

4.  99-8 

74 

7380.  7 

9.  47-8 

9  76-8 

1.  04-7 

1.  14-7 

1.  31-7 

1.  53-7 

7969.  6 

2.  98-7 

2. 47-7 

1.83-7 

1.  19-7 

7.  14-8 

4.  73-8 

78 

8073.  1 

5.  58-8 

5.  72-8 

6.  04-8 

6.  65-8 

7. 61-8 

8.  93-8 

8889.  9 

2.  53-7 

2. 12-7 

1.  58-7 

1.03-7 

6.  52-8 

4.  55-8 

82 

8744.3 

3.  44-8 

3. 51-8 

3.  69-8 

4.04-8 

4.  62-8 

5.  45-8 

9844. 2 

2.  18-7 

1.  83-7 

1.  38-7 

9.  31-8 

6.  01-8 

4.  43-8 

87 

9528.  1 

1.  99-8 

2. 01-8 

2.  10-8 

2.  28-8 

2.61-8 

3. 10-8 

11076.  2 

1.81-7 

1.  53-7 

1.  17-7 

8.  09-8 

5.  48-8 

4.  30-8 

92 

10211. 5 

1.  20-8 

1.  21-8 

1.  25-8 

l.  36-8 

1. 55-8 

1.  85-8 

12338.  3 

1.  50-7 

1.28-7 

9.91-0 

7.  05-8 

5.  01-8 

4.  17-8 

Z 

a£ 

m 

n 

o 

o 

CO 

E'a.  04 

Cl  -  E6 

E'“„  10  E'3.  21 

E  '=.  41 

E'=.  75 

AE 

E'«.  008 

E'«.  04 

Cl  -  E7 

E'=.  10 

E'».  21 

E'=.  41 

E'“.  75 

22 

452.  8 

1.  42-5 

1.  41-5 

1.  43-5 

1.  50-5 

1.63-5 

1.  78-5 

453.  9 

1.55-5 

1.  43-5 

1.  31-5 

1.  26-5 

1.  32-5 

1.45-5 

26 

720.3 

2.  47-5 

2.  48-5 

2.  56-5 

2.  74-5 

3.  02-5 

3.33-5 

722.  4 

1.01-5 

9.  06-6 

7.  85-6 

6.91-6 

6.  59-6 

6.  82-6 

30 

1043.  9 

3.  03-5 

3. 07-5 

3.  20-5 

3.  46-5 

3.  85-5 

4.26-5 

1051.  1 

6.  20-6 

5.  40-6 

4.  45-6 

3.  60-6 

3.  12-6 

3.  03-6 

34 

1420.  5 

2.  68-5 

2  73-5 

2.  86-5 

3.  11-5 

3.  4B-5 

3.  86-5 

1440.  2 

3.  75-6 

3.21-6 

2.  54-6 

1.  93-6 

1.  54-6 

1.  40-6 

38 

1847.  8 

1.  98-5 

2.  02-5 

2.  13-5 

2.  32-5 

2.  60-5 

2.  90-5 

1889.  4 

2.  26-6 

1.  90-6 

1.  46-6 

1.  05-6 

7.  64-7 

6.  38-7 

42 

2323.  3 

1.  32-3 

1.35-5 

1.  43-5 

1.  56-5 

1.  76-5 

1.  97-5 

2399.  0 

1.38-6 

1.  14-6 

8. 54-7 

5.  75-7 

3.  75-7 

2.  77-7 

46 

2843.  9 

8.  12-6 

8. 34-6 

8.  83-6 

9.  69-6 

1.09-5 

1.  23-5 

2968. 8 

8.  57-7 

7.  05-7 

5.  13-7 

3. 25-7 

1.B7-7 

1.  14-7 

50 

3406. 7 

4.  37-6 

4. 50-6 

4.  76-6 

5.  24-6 

5.  91-6 

6.  68-6 

3590.  9 

5.  58-7 

4.  55-7 

3.  25-7 

l.  97-7 

1.01-7 

4.  81-8 

54 

4031.  5 

9.  04-7 

8.  74-7 

8.  55-7 

B.  75-7 

9.  49-7 

1.07-6 

4289.  4 

3.  93-7 

3.  20-7 

2. 28-7 

1.36-7 

6.  73-8 

2.  92-8 

58 

4729.  5 

8.  52-7 

8.  40-7 

8.  46-7 

8.  93-7 

9.  91-7 

1.  13-6 

5040. 3 

3.  21-7 

2. 63-7 

1.90-7 

1. 17-7 

6.  30-8 

3.  38-8 

62 

5477.  4 

7.  15-7 

7. 09-7 

7.  19-7 

7.  65-7 

0. 56-7 

9.  83-7 

5851.7 

2.99-7 

2. 49-7 

1.  86-7 

1.  25-7 

8.  04-8 

5.  09-8 

66 

6273.  0 

5.  98-7 

5.  95-7 

6.  07-7 

6.  49-7 

7. 30-7 

8.  45-7 

6715.2 

3.  35-4 

2. 80-4 

2. 08-4 

1.36-4 

8.  08-5 

5.  04-5 

70 

7113.6 

5.  02-7 

5. 02-7 

5.  14-7 

5.  52-7 

6. 24-7 

7.  27-7 

7599.  8 

3. 24-4 

2.71-4 

2. 03-4 

1.34-4 

8.  12-5 

5.  26-5 

74 

7996.  2 

4.  25-7 

4. 25-7 

4.  37-7 

4.71-7 

5.  35-7 

6.  27-7 

8529.  3 

2.  89-4 

2.  43-4 

1.82-4 

1.21-4 

7.  46-5 

4.  96-5 

78 

8917.2 

3.  62-7 

3.  63-7 

3.  74-7 

4.  04-7 

4.61-7 

5.  44-7 

9501.2 

2. 60-4 

2.  18-4 

1.65-4 

1. 10-4 

6.  86-5 

4.66-5 

82 

9872. 0 

3.  09-7 

3.  11-7 

3.21-7 

3.  48-7 

3. 99-7 

4.  74-7 

10511.9 

2. 34-4 

1.97-4 

1.  49-4 

1.01-4 

6.  34-5 

4.  39-5 

87 

11104.4 

2.  56-7 

2. 58-7 

2.  67-7 

2.91-7 

3. 35-7 

4.01-7 

11823. 0 

2.  08-4 

1.  76-4 

1.34-4 

9.  08-5 

5,  80-5 

4.  11-5 

92 

12366.8 

2.  13-7 

2. 15-7 

2.  23-7 

2.  44-7 

2. 82-7 

3.41-7 

13176.7 

1.  86-4 

1.  58-4 

1.21-4 

8. 26-5 

5.  35-5 

3.  89-5 

Z 

AE 

E'-.  008 

E'=.  04 

Cl  -  E8 

E'».  10  E'a.  21 

E  41 

E'“.  75 

AS 

E'-.  008 

E'».  04 

Cl  -  E9 

E'».  10 

E'«.  21 

E'“.  41 

E'-.  75 

22 

456.2 

1.  42-5 

1.  18-5 

8.  72-6 

5.  85-6 

4.  03-6 

3.  42-6 

466.  1 

2.31-5 

2.  05-5 

1.72-5 

1.  42-5 

l.  25-5 

1.  21-5 

26 

726.  0 

8.  24-6 

6.  80-6 

5.  01-6 

3.  34-6 

2.  28-6 

1.  91-6 

737.  7 

1.84-5 

1.67-5 

1.  47-5 

1.32-5 

1.27-5 

l.  30-5 

30 

1056.2 

4.  66-6 

3. 83-6 

2.  80-6 

1.84-6 

1.22-6 

9.  92-7 

1068.  6 

S.  05-5 

9.  35-6 

7.  95-6 

6.  75-6 

6.  15-6 

6,  14-6 

34 

1447.  0 

3.  27-6 

2. 73-6 

2.  08-6 

1.48-6 

1.  10-6 

9.  76-7 

1459.  7 

5.  77-6 

4.  87-6 

3. 75-6 

2.  70-6 

1.99-6 

1.  69-6 

38 

1898.  5 

2.  55-6 

2.  17-6 

1.  70-6 

1.  29-6 

1.  04-6 

9.  74-7 

1911.  1 

4.  12-6 

3.  38-6 

2. 43-6 

1.  51-6 

8.  30-7 

4.  00-7 

42 

2411.0 

2.  06-6 

1. 77-6 

1.  42-6 

1.  10-6 

9.  18-7 

8.  76-7 

2422.  8 

3.  82-6 

3. 13-6 

2.  24-6 

1.  37-6 

7.  14-7 

3.  64-7 

46 

2984.  7 

1.  70-6 

1. 46-6 

1.  18-6 

9.  24-7 

7.  75-7 

7.  43-7 

2994. 8 

4.  19-6 

3.  44-6 

2.  50-6 

1.  56-6 

8.  60-7 

4.  81-7 

50 

3620.  0 

1.  42-6 

1.  22-6 

9.  84-7 

7.  72-7 

6. 46-7 

6.  19-7 

3627.  0 

5.  25-6 

4. 33-6 

3.  17-6 

2.  01-6 

1.  14-6 

6.  61-7 

54 

4317.3 

1.  16-6 

1.00-6 

8.  14-7 

6.  51-7 

5.  59-7 

5.  48-7 

4319.3 

7.91-6 

6.  53-6 

4.  78-6 

3.01-6 

1.  68-6 

9.  29-7 

58 

5071.  : 

1.  54-5 

1. 27-5 

9.  29-6 

5.  82-6 

3. 16-6 

1.  65-6 

5077.  0 

1.  14-6 

9.  73-7 

7.  63-7 

5.  65-7 

4.  33-7 

3.  83-7 

62 

5874.  7 

2.01-4 

1.67-4 

1.  23-4 

7. 77-5 

4.  29-5 

2.  30-5 

5891. 9 

2.  33-4 

1.  96-4 

1.  50-4 

1.04-4 

6.  97-5 

5.  25-5 

66 

6723.  9 

2.  17-5 

1. 82-5 

1.  38-5 

9.  41-6 

6.  12-6 

4.  40-6 

6758.  4 

2.  99-5 

2.  74-5 

2.  47-5 

2.  28-5 

2.  27-5 

2.  47-5 

70 

7655.  9 

2.71-7 

2. 31-7 

1.  80-7 

1.30-7 

9. 49-8 

7.  89-8 

7674.  0 

2.  57-4 

2.  49-4 

2.  43-4 

2. 50-4 

2.  75-4 

3.  16-4 

74 

8614.  4 

3.  50-4 

3. 39-4 

3.  33-4 

3.  42-4 

3. 76-4 

4.  36-4 

8649.  4 

2.  13-6 

2. 04-6 

1.  97-6 

1.  99-6 

2.  15-6 

2.  47-6 

78 

9593.  6 

3.  33-4 

3.  23-4 

3.  18-4 

3.  29-4 

3.  64-4 

4.  24-4 

9702.  7 

1.92-7 

1.76-7 

1.  59-7 

1.  46-7 

1.  46-7 

1.60-7 

82 

10611.  3 

3.  13-4 

3. 04-4 

3.  01-4 

3.  12-4 

3.  48-4 

4.  08-4 

10816.  3 

7.  23-8 

6.  38-8 

5.  33-8 

4. 37-8 

3.  83-8 

3.  85-8 

87 

11931.3 

2.91-4 

2. 84-4 

2.  83-4 

2.  96-4 

3.  32-4 

3.  93-4 

12292. 3 

3.  55-8 

3. 03-8 

2. 37-8 

1.  71-8 

1.  25-8 

1.  05-8 

92 

13294. 4 

2.  73-4 

2.  69-4 

2.  69-4 

2.  83-4 

3.  20-4 

3,  84-4 

13860.  2 

2.  12-8 

1.78-8 

1.  34-3 

8. 87-9 

5.  41-9 

3.  55-9 

Z 

AE 

E'=.  008 

E'«.  04 

Cl  -  E10 

E  '=.  10  E'=.21 

E  41 

E  «.  75 

IE 

E'«s.  008 

E'“.  04 

Cl  -  Ell 

£'“.  10 

E'».  21 

E'«.  41 

E'«.  75 

22 

468.  1 

2.  14-5 

1.77-5 

1.  33-5 

9.  30-6 

6.  84-6 

5.  94-6 

476.7 

3.  40-4 

3. 31-4 

3. 72-4 

4. 09-4 

4.  59-4 

5.  09-4 

26 

741.5 

1.  57-5 

1.34-5 

1.  09-5 

8. 73-6 

7.  70-6 

7.  64-6 

755.  1 

2.  03-4 

2. 11-4 

2.  26-4 

2.  50-4 

2.  82-4 

3.  14-4 

30 

1074.  8 

9.  54-6 

0. 16-6 

6.  56-6 

5.  23-6 

4.  56-6 

4.  49-6 

1098. 2 

1.30-4 

1.35-4 

1.  46-4 

1.62-4 

1.  84-4 

2.  05-4 

34 

1468.  5 

5.  68-6 

4. 77-6 

3.  69-6 

2.  75-6 

2.  21-6 

2.  04-6 

1508.0 

9.  35-5 

9.  77-5 

1.  05-4 

1. 18-4 

1.34-4 

1.  50-4 

38 

1922.  8 

3.61-6 

2.  97-6 

2.  21-6 

l.  52-6 

1.08-6 

9.  00-7 

1974. 0 

1.  52-3 

1.  26-3 

9.  36-4 

6.  00-4 

3.  34-4 

1.  78-4 

42 

2433.  0 

2.  49-6 

2.  03-6 

1.  47-6 

9.  48-7 

5.  94-/ 

4.31-7 

2487.  0 

1.  13-3 

9.  45-4 

7. 00-4 

4. 50-4 

2.  55-4 

1.42-4 

46 

3014.2 

1.  89-6 

1.  53-6 

1.  09-6 

6.  76-7 

3.  84-7 

2.  40-7 

3056.  0 

8. 84-4 

7.  37-4 

5.  46-4 

3. 53-4 
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1.84-6 
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3. 16-6 
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5.  89-7 

4. 94-7 

3.  74-7 
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TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zhr  Rydbergs,  22  <  Z  «  92 

Sec  page  31  for  Explanation  of  Tables 
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6.  95-3 

7.  10-3 

7.71-3 

8.  66-3 

1.00-2 

1.  13-2 

34 

1609.8 

1.01-3 

8.  20-4 

5.  82-4 

3.  46-4 

1.69-4 

7.  39-5 

1828.  9 

5.  46-3 

5.  66-3 

6. 08-3 

6.  83-3 

7,  90-3 

9.  04-3 

38 

2100.  1 

8.  37-4 

6. 87-4 

4.  96-4 

3.  08-4 

1.69-4 

9.  45-3 

2356. 6 

4.  38-3 

4. 34-3 

4. 88-3 

3.  49-3 

6.  36-3 

7,  30-3 

42 

2663. 4 

7.  13-4 

5.  92-4 

4.  38-4 

2. 88-4 

1.79-4 

1.23-4 

2937.  9 

3.  37-3 

3,71-3 

3.  99-3 

4.  49-3 

5.21-3 

6.  00-3 

46 

3303. 3 

6.  12-4 

5.  13-4 

3.  89-4 

2.  68-4 

1.82-4 

1.  41-4 

3636.6 

2.  96-3 

3. 07-3 

3.  30-3 

3.  73-3 

4. 33-3 

3.  02-3 

50 

4024.  4 

5.  28-4 

4. 47-4 

3.  44-4 

2.  43-4 

1.76-4 

1.  45-4 

4396. 8 

2.  47-3 

2. 57-3 

2.  77-3 

3.  13-3 

3. 64-3 

4.  23-3 

34 

4830.  B 

4.  38-4 

3. 89-4 

3.  03-4 

2.  21-4 

1.64-4 

1.  41-4 

3243.  3 

2. 09-3 

2.  17-3 

2.  34-3 

2.  65-3 

3. 09-3 

3.  63-3 

38 

5728. 0 

3.  98-4 

3.  40-4 

2.  67-4 

1.  97-4 

1.49-4 

1.31-4 

6182.  4 

1.78-3 

1.85-3 

1.99-3 

2.  26-3 

2.  63-3 

3.  13-3 

62 

6722. 5 

3.  49-4 

2.  99-4 

2.  36-4 

1.73-4 

1.34-4 

1.  19-4 

7220.  3 

1.  32-3 

1.58-3 

1.71-3 

1.  94-3 

2.  28-3 

2.71-3 

66 

7821.6 

3. 07-4 

2.  64-4 

2.  09-4 

1.  36-4 

1.  20-4 

1.07-4 

8364. 9 

1.31-3 

1.37-3 

1.  47-3 

1.67-3 

1.98-3 

2.  37-3 

70 

9034. 1 

2.  72-4 

2.  34-4 

1.86-4 

1.39-4 

1.  06-4 

9.  30-5 

9625.  3 

1.  14-3 

1. 18-3 

1. 27-3 

1.43-3 

1 . 72- J 

2.  07-3 

74 

10370. 2 

2.  42-4 

2.  08-4 

1.66-4 

1.  24-4 

9.  44-3 

8.  42-3 

11012.2 

9.  83-4 

1.02-3 

1. 11-3 

1.26-3 

1.  30-3 

1.82-3 

70 

11842. 1 

2.  17-4 

1.87-4 

1.48-4 

1.  10-4 

0. 39-3 

7.  43-3 

12338.  4 

8.  37-4 

8. 90-4 

9.  63-4 

1.  10-3 

1.31-3 

1.60-3 

82 

13464.2 

1.93-4 

1.  68-4 

1.33-4 

9.  90-3 

7.46-3 

6.  33-3 

14218.8 

7.  46-4 

7. 75-4 

8.  38-4 

9.  37-4 

1. 13-3 

1.41-3 

87 

13729.6 

1.  71-4 

1.  48-4 

1.  18-4 

8.  60-5 

6.43-3 

3.  60-3 

16364. 4 

6.  27-4 

6. 32-4 

7.  03-4 

8. 07-4 

9.  76-4 

1.21-3 

92 

18299.0 

1.  31-4 

1.31-4 

1.04-4 

7.  64-3 

3. 60-3 

4. 80-3 

19224. 1 

5.  28-4 

3.  48-4 

5. 93-4 

6.  80-4 

8.28-4 

1.04-3 

80 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  Z  =$  92 
See  page  31  for  Explanation  of  Tables 


2 

A  E 

E'».  008 

E'».  04 

Cl  -  FI 

E'a.  10 

E'n.  21 

E'B.  41 

E'-.  75 

A  E 

£'■.  008 

E'-.  04 

Cl  -  F2 

E'«.  10 

E'».  21 

E'-.  41 

E'».75 

22 

390.  0 

1.  76-5 

1.  46-5 

1.  05-5 

6. 46-6 

3.  42-6 

1.84-6 

404.  8 

2.  12-5 

2. 02-5 

1.93-5 

1.  89-5 

1.94-5 

2.  06-5 

26 

635.6 

1  05-5 

8.  70-6 

6.  36-6 

4. 07-6 

2.  42-6 

1.61-6 

658.0 

1.31-5 

1.24-5 

1. 17-5 

1.  13-5 

1.  16-5 

1.23-5 

30 

935.0 

6.  57-6 

5.  46-6 

4.  07-6 

2.  74-6 

1.  82-6 

1.  40-6 

969.  5 

8.  49-6 

7.  92-6 

7.  34-6 

7.  00-6 

7.  10-6 

7.  53-6 

34 

1285,  5 

4.  20-6 

3. 51-6 

2.  67-6 

1.87-6 

l.  34-6 

1.  13-6 

1339.  0 

5.  68-6 

5.  24-6 

4.  77-6 

4.  46-6 

4.  46-6 

4.71-6 

38 

1684.  0 

2.  71-6 

2.  28-6 

1.  76-6 

1.  27-6 

9.  62-7 

8.  45-7 

1765.  8 

3.  90-6 

3.  56-6 

3.  18-6 

2.  92-6 

2. 87-6 

3.01-6 

42 

2126.9 

1.  76-6 

1.  49-6 

1.  16-6 

8. 56-7 

6. 68-7 

6.  06-7 

2249.  0 

2.  75-6 

2.  48-6 

2.  17-6 

1.  95-6 

1.88-6 

1.96-6 

46 

2610.0 

1.  15-6 

9.  73-7 

7.  61-7 

5.  71-7 

4.  55-7 

4.  21-7 

2787.  5 

2.  02-6 

1.  79-6 

1.  54-6 

1.33-6 

1.  25-6 

1.28-6 

50 

3128.  3 

7.  52-7 

6.  38-7 

5.01-7 

3.  79-7 

3. 06-7 

2.  87-7 

3361.  5 

9.  73-7 

8.  41-7 

6.  88-7 

5.  58-7 

4.  92-7 

4.  93-7 

54 

3676.  0 

4.94-7 

4.  19-7 

3.  30-7 

2.  51-7 

2.  05-7 

1.  94-7 

3954.  4 

5.  82-7 

5. 09-7 

4.  24-7 

3.  55-7 

3.  25-7 

3.  34-7 

58 

4246.  4 

3.  27-7 

2.  77-7 

2.  18-7 

1.  67-7 

1.  37-7 

,1.  30-7 

4578. 6 

3.  75-7 

3. 32-7 

2.  83-7 

2.  46-7 

2. 34-7 

2.  46-7 

62 

4831.  4 

2  17-7 

1.85-7 

1.  45-7 

1. 11-7 

9. 14-8 

8.  78-8 

5228.  3 

2.  49-7 

2. 23-7 

l.  96-7 

1.  76-7 

1.  72-7 

1.  85-7 

66 

5422.  0 

1.  46-7 

1.24-7 

9.  75-8 

7.  44-8 

6. 14-8 

5.  93-8 

5896.  1 

1.70-7 

1. 54-7 

1.38-7 

1.  28-7 

1.29-7 

1.41-7 

70 

6007.  1 

9.  86-8 

8.  37-8 

6.  59-8 

5.  02-8 

4.  15-8 

4.  02-8 

6573.  9 

1.  18-7 

l.  09-7 

9.  96-8 

9.  45-8 

9.  74-8 

1.  08-7 

74 

6573.  7 

6.  73-8 

5.71-8 

4.  49-8 

3.  42-8 

2.  82-8 

2,  75-8 

7251.6 

8.  40-8 

7.  85-8 

7.  31-8 

7  10-8 

7.  45-8 

8.  38-8 

7£ 

7106.7 

4.  64-8 

3.  93-8 

3.  08-8 

2. 34-8 

1.93-8 

1.89-8 

7917.  4 

6.  10-8 

5.  76-8 

5.  46-8 

5.  40-8 

5.  75-8 

6.  35-8 

82 

7587.  5 

3.  22-8 

2.  73-8 

2.  14-8 

1.62-8 

1. 33-8 

1.31-8 

8557.  2 

4.  51-8 

4.  30-8 

4.  14-8 

4.  16-8 

4.  49-8 

3.  17-8 

87 

8080.  7 

2.  06-8 

1.75-8 

1.  36-8 

1.  03-8 

8. 40-9 

8.  30-9 

9293.  7 

3.  16-8 

3. 05-8 

2.  98-8 

3.04-8 

3.  33-8 

3.  87-8 

92 

8402.  2 

1.  34-8 

1.  13-8 

8.  80-9 

6. 58-9 

5.  35-9 

5.  28-9 

9920.  1 

2.  27-8 

2.21-8 

2.  18-8 

2.  26-8 

2. 50-8 

2.  93-8 

Z 

A  E 

E'=.  008 

E'»„  04 

Cl  -  F3 

E'=.  10  E'c.  21 

E'«.  41 

E'«.  75 

A  E 

E'b,  008 

E'«.  04 

Cl  -  F4 

E'“.  10 

E'b.  21 

E'“.  41 

E'».  75 

22 

445.  3 

3.  53-5 

2.  90-5 

2.  10-5 

1.30-5 

6.  87-6 

3.  45-6 

451.  6 

7.  12-6 

6. 78-6 

6.  46-6 

6.  35-6 

6.  59-6 

7.  09-6 

26 

708.2 

1.  98-5 

1.62-5 

1.  18-5 

7.  37-6 

4.  12-6 

2.  37-6 

717.  7 

6.  34-6 

5. 46-6 

4.  46-6 

3.  69-6 

3.  45-6 

3.  65-6 

30 

1026.  2 

1.  13-5 

9.  27-6 

6.  77-6 

4.  37-6 

2.  64-6 

1.  76-6 

1039.  4 

4.  97-6 

4.  07-6 

3.  04-6 

2.  21-6 

1.85-6 

1.  90-6 

34 

1397.  6 

6.  53-6 

5.  39-6 

4.  00-6 

2.  68-6 

1.  77-6 

1.  33-6 

1414. 6 

3.  67-6 

3. 03-6 

2.  30-6 

1.  72-6 

1.  48-6 

1.  54-6 

38 

1819.  8 

3.  83-6 

3. 19-6 

2.  41-6 

1.  69-6 

l.  21-6 

1.00-6 

1841.  1 

2.  55-6 

2.  14-6 

1.  68-6 

1. 33-6 

1.21-6 

1.28-6 

42 

2290.  2 

2.  28-6 

1.91-6 

1.  48-6 

1.  08-6 

8.  28-7 

7.  41-7 

2316.  4 

1.  67-6 

1. 42-6 

1.  15-6 

9.  54-7 

8.  98-7 

9.  58-7 

46 

2805.  4 

1.  33-6 

1.  13-6 

8.  87-7 

6.  72-7 

5.  45-7 

5.  12-7 

2037.  5 

1.05-6 

9. 02-7 

7.  44-7 

6.  36-7 

6.  14-7 

6.  64-7 

50 

3380.  I 

1.34-6 

1.  15-6 

7.  32-7 

7.  37-7 

6.  24-7 

6.  03-7 

3401. 3 

6.01-7 

5.  24-7 

4.  44-7 

3.  95-7 

3.  98-7 

4.  43-7 

54 

4001.2 

5.  43-7 

4.  63-7 

3.  71-7 

2.  96-7 

2.  60-7 

2.  61-7 

4020.  7 

5.  30-6 

5.  26-6 

5.  31-6 

5.  59-6 

6.  14-6 

6.  90-6 

50 

4636.  5 

2.  93-7 

2.  51-7 

2.  OS-7 

1.  69-7 

1.  56-7 

1.63-7 

4660.  6 

5.  42-6 

5.  54-6 

5.  82-6 

6.  36-6 

7.  17-6 

8.  18-6 

62 

5299.  1 

1.  79-7 

1.  53-7 

1.  24-7 

1.  03-7 

9. 45-8 

9.  93-8 

5326.  1 

3.  64-6 

3.  72-6 

3.91-6 

4.  28-6 

4.  84-6 

5.  56-6 

66 

5982.  6 

1.  12-7 

9.  53-8 

7.  71-8 

6.  29-8 

5.  73-8 

6.01-8 

6012.6 

2.  43-6 

2. 48-6 

2.  61-6 

2.  86-6 

3.  24-6 

3.  73-6 

70 

6679.  I 

7.  11-8 

6.  05-8 

4.  84-8 

3.  89-8 

3. 50-8 

3.  64-8 

6712.3 

1.63-6 

1.66-6 

1.  74-6 

1.91-6 

2.  17-6 

2.  51-6 

74 

7379.  4 

4.61-8 

3.  90-8 

3.  09-8 

2.  44-8 

2.  15-8 

2.21-8 

7415.8 

1.  09-6 

1. 12-6 

1.  17-6 

1.28-6 

1.45-6 

1.  69-6 

78 

8071.9 

3.  03-8 

2.  55-8 

2.  00-9 

1.  55-8 

1.33-8 

1.35-8 

8111.8 

7.  39-7 

7.  53-7 

7.  89-7 

8.  60-7 

9.  80-7 

1.  15-6 

82 

8743.  3 

2.  03-8 

1.70-8 

1.31-8 

9.  95-9 

8.34-9 

B.  37-9 

8786. 8 

5.  03-7 

5.  1 1-7 

5.  34-7 

5.  82-7 

6.  64-7 

7.  79-7 

87 

9527.  1 

1.25-8 

1.04-8 

7.  95-9 

5.  86-9 

4.  74-9 

4.  65-9 

9575.  4 

3.  12-7 

3. 17-7 

3.  30-7 

3.  59-7 

4.  10-7 

4.  84-7 

92 

10210.6 

7.  87-9 

6.  51-9 

4.  92-9 

3. 54-9 

2.  75-9 

2.  64-9 

10264. 0 

1.96-7 

1.98-7 

2.  05-7 

2. 23-7 

2.  54-7 

3.  02-7 

Z 

AE 

E'-.  008 

E  04 

Cl  -  F5 

E'«.  10  E'b.  21 

E'».  41 

E'».  75 

A  E 

E'«.  008 

E'«.  04 

Cl  -  F6 

E'b.  10 

E'B,  21 

E'b.  41 

E'-.  75 

22 

453.0 

2.  52-5 

2.  18-5 

1.  78-5 

1.  43-5 

1.25-5 

1.24-5 

454.  5 

7.  75-6 

6. 49-6 

4.  92-6 

3.  47-6 

2.  59-6 

2.  35-6 

26 

720.  5 

3.  35-5 

3. 20-5 

3.  08-3 

3.  09-5 

3.  26-5 

3.  53-5 

724.3 

6.  37-6 

5. 36-6 

4. 11-6 

2.  94-6 

2.  19-6 

1.91-6 

30 

1044.  9 

4.  64-5 

4.  66-5 

4.  79-5 

5.  11-5 

5.  63-5 

6.  20-5 

1054.  4 

5.  05-6 

4. 44-6 

3.71-6 

3.  08-6 

2.  75-6 

2.  73-6 

34 

1423.  1 

4.71-5 

4.81-5 

5.  04-5 

5.  48-5 

6.  11-5 

6.  77-5 

1444.8 

5.  60-6 

5. 58-6 

5.  69-6 

6.  04-6 

6.  66-6 

7.  40-6 

38 

1852.3 

3.  78-5 

3.  88-5 

4.  09-5 

4.  48-5 

5.  02-5 

5.  59-5 

1894. 8 

6.  38-6 

6. 82-6 

7.  57-6 

8.  69-6 

1.01-5 

1.  15-5 

42 

2330.  1 

2.  73-5 

2.81-5 

2.  97-5 

3.  25-5 

3.  66-5 

4.  09-5 

2404. 6 

4.  95-6 

5.  27-6 

5.  84-6 

6.  70-6 

7.  80-6 

8.  95-6 

46 

2853.  6 

1.  80-5 

1,  94-5 

2.  05-5 

2.  25-5 

2.  54-3 

2.  86-5 

2974. 5 

4.  14-6 

4.  34-6 

4.  73-6 

5.  36-6 

6.  22-6 

7.  16-6 

50 

3419.  7 

1.27-5 

1.31-5 

1.  39-5 

1.  53-5 

1.  73-5 

1.  96-5 

3604. 7 

4.  02-6 

4.  14-6 

4.  42-6 

4. 93-6 

5.  68-6 

6.  56-6 

54 

4030.  8 

4.  03-6 

4.21-6 

4.  56-6 

5.  12-6 

5  87-6 

6.  73-6 

4295.  2 

4.  70-6 

4.  77-6 

4.  98-6 

5.  46-6 

6.  23-6 

7.  19-6 

58 

4725.  7 

9.  20-7 

8.  72-7 

8.  31-7 

8.  24-7 

8. 73-7 

9.  70-7 

5045.9 

7.  29-6 

7.  26-6 

7.  43-6 

7. 97-6 

8.  99-6 

1.  04-5 

62 

5472.  9 

6. 60-7 

6.  13-7 

5.  65-7 

5.  40-7 

5.  56-7 

6.  13-7 

5856.  4 

1.93-5 

1.  89-5 

1.89-5 

1.  99-5 

2.21-5 

2.  54-5 

66 

6267.  9 

5.  05-7 

4. 66-7 

4.  26-7 

4.  02-7 

4.  11-7 

4.  53-7 

6713.  2 

4.  43-4 

4.  28-4 

4.  18-4 

4.  29-4 

4.  70-4 

5. 38-4 

70 

7107.9 

3. 97-7 

3. 66-7 

3.  33-7 

3.  15-7 

3.  22-7 

3.  56-7 

7600.  4 

5.  65-4 

5.  47-4 

5.  36-4 

5.  52-4 

6.  06-4 

6.  98-4 

74 

7989.  9 

3.  17-7 

2.  93-7 

2.  68-7 

2.  54-7 

2.  61-7 

2.  91-7 

8530.  2 

5.  34-4 

5.  18-4 

5.  10-4 

5.  27-4 

5.  83-4 

6.  76-4 

78 

8910.  2 

2.  57-7 

2. 38-7 

2.  19-7 

2.  09-7 

2.  17-7 

2.  45-7 

9502.0 

5.  00-4 

4.  86-4 

4.81-4 

5.  00-4 

5.  57-4 

6.  50-4 

82 

9864. 2 

2.  11-7 

1.97-7 

1.82-7 

1.  76-7 

1.  85-7 

2.  10-7 

10512.  4 

4.  70-4 

4. 59-4 

4.  57-4 

4. 77-4 

5.  34-4 

6.  29-4 

87 

11095.6 

I.  67-7 

1. 57-7 

1.  48-7 

1.45-7 

l.  54-7 

1.77-7 

11822.8 

4.  39-4 

4,31-4 

4.  32-4 

4.  54-4 

5.  12-4 

6.  10-4 

92 

12356.  9 

1.35-7 

1.28-7 

1.  21-7 

1.21-7 

1.30-7 

1.  53-7 

13175.  7 

4.  15-4 

4.  09-4 

4.  12-4 

4. 37-4 

4.  97-4 

5.  98-4 

Cl  -  F7  Cl  -  F8 


Z 

a  e 

E'b,  008 

E'b.  04 

E'b,  10 

E'b.  21 

E'».  41 

E'b.  75 

ae 

E'“.  008 

E'b.  04 

E'b.  10 

E’»,  21 

E'B.  41 

E'-.  73 

22 

457.  1 

4,  56-5 

4. 93-5 

5.  53-5 

6.  40-5 

7.  47-5 

8.  48-5 

463.6 

2.  67-6 

2.  28-6 

1.80-6 

X .  34—6 

1.04-6 

9. 37-7 

26 

727.4 

4.  11-5 

4. 47-5 

5.  06-5 

5. 88-5 

6.  83-3 

7.  76-5 

734.4 

3.  50-6 

3. 10-6 

2.  64-6 

2.  27-6 

2. 14-6 

2. 23-6 

30 

1056.  9 

2.71-5 

2.  95-5 

3.  33-5 

3.  86-5 

4.  49-5 

5.  09-5 

1065,  1 

4.  51-6 

4. 29-6 

4.  11-6 

4.  13-6 

4.  43-6 

4. 92-6 

34 

1446.  4 

1.  19-5 

1.26-5 

1.  40-5 

1.  59-5 

1.84-5 

2.  08-5 

1456.3 

4. 97-6 

4.  89-6 

4.  91-6 

5.  18-6 

5.  75-6 

6.  46-6 

38 

1897.  2 

3.81-6 

3.  68-6 

3.  59-6 

3. 64-6 

3.  83-6 

4.  23-6 

1908. 4 

4. 4B-6 

4. 39-6 

4. 39-6 

4.61-6 

3.  10-6 

5.  73-6 

42 

2409.  5 

1.99-6 

1. 80-6 

1.  59-6 

1.  43-6 

1.38-6 

1.  44-6 

2421.4 

3.  57-6 

3, 30-6 

3.  04-6 

2.90-6 

2.  99-6 

3. 26-6 

46 

2983.  1 

1.  36-6 

1.22-6 

1.  06-6 

9.  30-7 

8.  82-7 

9.  14-7 

2994.  8 

8.  80-6 

7.  77-6 

6.  56-6 

5.  53-6 

4.  99-6 

4.  98-6 

50 

3618.  4 

1.  13-6 

1,04-6 

9.  36-7 

8.  68-7 

8.  68-7 

9.  33-7 

3626. 5 

1.39-5 

1.30-5 

1.22-5 

1.  19-5 

1.24-3 

1.36-3 

54 

4315.  6 

2.  94-6 

2.  86-6 

2.  83-6 

2.  94-6 

3.  21-6 

3.  63-6 

4318.2 

1.85-5 

1.75-5 

1.66-5 

1.  64-3 

1.72-3 

1.  92-3 

58 

5068. 7 

4. 03-5 

3.  86-5 

3.  73-5 

3.  78-5 

4.  08-5 

4.  60-5 

5075.  6 

8.  60-7 

7.  12-7 

5. 30-7 

3.  60-7 

2. 47-7 

2.  02-7 

62 

5873.  2 

2. 06-4 

1.  98-4 

1.92-4 

1.95-4 

2.  12-4 

2.  40-4 

5895.  9 

4. 13-4 

3, 93-4 

3. 02-4 

3.87-4 

4.  20-4 

4.  77-4 

66 

6732.  3 

1.  32-4 

1.  27-4 

1.22-4 

1.  24-4 

l.  34-4 

1.  53-4 

6760.  5 

6.  68-5 

6,41-3 

6. 23-5 

6.  35-3 

6,  92-3 

7. 91-3 

70 

7662.  7 

7.  64-6 

7.  20-6 

6.  79-6 

6.  67-6 

7.  08-6 

8.01-6 

7692.  1 

1.32-5 

1.27-3 

1.23-5 

1.23-3 

1.37-3 

1.  37-3 

74 

8655.3 

1.81-6 

1.67-6 

1.  53-6 

1.  44-6 

1.  49-6 

1.66-6 

8685,  1 

4.  57-6 

4, 38-6 

4. 24-6 

4.  30-6 

4. 69-6 

5.  40-6 

78 

9708.  4 

6.  88-7 

6.  22-7 

5.  50-7 

4.  98-7 

4.  92-7 

5.  39-7 

9738.  7 

2. 07-6 

1.  97-6 

1. 89-6 

1.90-6 

2, 06-6 

2.  38-6 

82 

10821.7 

3.  34-7 

2.  96-7 

2.  52-7 

2.  17-7 

2.  04-7 

2.  17-7 

10852.  3 

1.  10-6 

1.04-6 

9.  83-7 

9.  74-7 

1.03-6 

1.21-6 

07 

12297.  3 

1.68-7 

1.46-7 

l.  19-7 

9.  50-8 

8.  25-8 

8. 38-0 

12327.9 

5.  78-7 

3. 39-7 

3. 00-7 

4.  83-7 

3.  10-7 

3.  87-7 

92 

13864. 6 

1.00-7 

8. 51-8 

6.  68-8 

5.01-8 

3.  98-8 

3.  79-8 

13895.  0 

3. 43-7 

3. 13-7 

2. 03-7 

2.  67-7 

2.  74-7 

3,  13-7 
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TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zla  Rydbergs,  22  ^  Z  ^  92 
See  page  31  for  Explanation  of  Tables 


2 

AE 

E'».  008 

E'*«  04 

Cl  -  F9 

E'«.  10  E  21 

E'«.  41 

E  75 

4  E 

£'*.  008 

E'«,  04 

Cl  -  F10 

E'«.  10  E'».  21 

E'»,  41 

E'».  75 

22 

466.  4 

4.20-5 

4. 04-5 

3.  77-5, 

3.  58-5 

3.  55-5 

3.  66-5 

475.4 

4.  77-4 

4. 83-4 

5.  03-4 

5.  44-4 

6.  06-4 

6.  70-4 

26 

738.4 

3.65-5 

3. 58-5 

3.  53-5 

3.  58-5 

3.  77-5 

4.  05-5 

752.3 

2.  64-4 

2. 67-4 

2.  77-4 

2.  99-4 

3.  33-4 

3.  70-4 

30 

1069.  9 

2.  69-5 

2.  66-5 

2.  67-5 

2.  76-5 

2.  95-5 

3.  20-5 

1094.  2 

1.  46-4 

1.46-4 

1.  51-4 

1.  62-4 

1.80-4 

2.00-4 

34 

1461.2 

1.88-5 

1.  85-5 

1.  85-5 

1.90-5 

2.  04-5 

2.  22-5 

1503.8 

8.  69-5 

8.  65-5 

8.81-5 

9.  38-5 

1.04-4 

1.  15-4 

38 

1912.4 

1.  46-5 

1.  42-5 

1.  41-5 

1.  45-5 

1.  57-5 

1.71-5 

1977.4 

1.  77-3 

1.65-3 

1.  53-3 

1.48-3 

1.52-3 

1. 65-3 

42 

2423.  B 

1.30-5 

1.29-5 

1.  29-5 

1  35-5 

1.47-5 

1.  64-5 

2490.  5 

1.  45-3 

1.36-3 

1.  28-3 

1.  25-3 

1.31-3 

1.43-3 

46 

2996. 2 

7.21-6 

7  70-6 

8.  58-6 

9.  94-6 

1.  17-5 

1.36-5 

3060.  3 

1.  21-3 

1.  14-3 

1.  08-3 

1.  07-3 

1.  13-3 

1.  25-3 

50 

3631.  9 

3.61-6 

3. 00-6 

4,  15-6 

4.  76-6 

5.  60-6 

6.  55-6 

368'  0 

1.  03-3 

9.  74-4 

9.  30-4 

9.  26-4 

9.  86-4 

1.  10-3 

54 

4329.  8 

2.  88-6 

2. 99-6 

3.  22-6 

3.  65-6 

4.  28-6 

5.  03-6 

4366.  6 

8.81-4 

8. 39-4 

8.  05-4 

8.  08-4 

8.  66-4 

9.  7>4 

58 

5090.  0 

2.  15-6 

2. 17-6 

2. 27-6 

2.  50-6 

2. 89-6 

3.  39-6 

5101.0 

7.  50-4 

7. 17-4 

6.  92-4 

6.  99-4 

7.  54-4 

8.  51-4 

62 

5098.  4 

7.  41-5 

7.  17-5 

7.  03-5 

7.  24-5 

7.  94-5 

9.  07-5 

5913.  0 

1.  50-6 

1.  35-6 

1. 19-6 

1.  08-6 

1.09-6 

1.  20-C 

66 

6784. 0 

3.  92-7 

3. 68-7 

3.  41-7 

3.  40-7 

3. 62-7 

4. li-7 

6799.  2 

1.43-6 

1.  38-6 

1.  36-6 

1.41-6 

1.  58-6 

1.  85-6 

70 

7733.  7 

2.  73-7 

2.  51-7 

2.  28-7 

2.  16-7 

2.  24-7 

2.  53-7 

7749.  1 

1.31-6 

1.  27-6 

1.  26-6 

1.33-6 

1.  50-6 

1.  77-6 

74 

8747.  6 

2.  16-7 

1.  98-7 

1.  80-7 

t.  71-7 

1.  79-7 

2. 03-7 

8763.  1 

1.  18-6 

1.  15-6 

1.  15-6 

1.21-6 

1.  37-6 

1.  63-6 

78 

9826.  1 

1.74-7 

1.60-7 

1.47-7 

1.  40-7 

1.  48-7 

1.70-7 

9841. 7 

1.08-6 

1.05-6 

1.  04-6 

1.  10-6 

1.25-6 

1.49-6 

82 

10969.  7 

1.39-7 

1.28-7 

l.  lb-7 

1.  14-7 

1.22-7 

1.42-7 

10985.  1 

9.  84-7 

9  55-7 

9.  47-7 

9.  98-7 

l.  14-6 

l.  37-6 

07 

12490. 9 

1.  00-7 

9.  34-0 

B.  68-8 

8.  48-8 

9.  17-8 

1.03-7 

12506.  0 

8.  77-7 

8.  50-7 

8.41-7 

8.  87-7 

1.  02-6 

1.  24-6 

92 

14113.  7 

6.  66-8 

6. 22-8 

5.  80-8 

5.71-0 

6. 23-8 

7.  45-0 

14128.  4 

7.  72-7 

7. 46-7 

7.  38-7 

7.  78-7 

8.  97-7 

l.  10-6 

Z 

ae 

E'».  008 

E'«.  04 

Cl  -  FI  1 

E'«.  10  E'«.  21 

E'b.  41 

E'o.75 

A  E 

E'«.  008 

£'■.  04 

Cl  -  F12 

E'«.  10  E'*„  21 

E'«.  41 

E'«.  75 

22 

505.9 

5.91-3 

5.  16-3 

4.  22-3 

3.  36-3 

2.  80-3 

2.  60-3 

500.8 

5.  71-3 

5.  55-3 

5.  47-3 

5.  62-3 

6.  10-3 

6.  76-3 

26 

785.  5 

3.  99-3 

3.  57-3 

3.  09-3 

2.  68-3 

2.  49-3 

2.  52-3 

790.  4 

3.  77-3 

3. 65-3 

3.  58-3 

3.  68-3 

3.  99-3 

4. 43-3 

30 

1124.3 

2.  91-3 

2. 66-3 

2.  38-3 

2.  18-3 

2.  14-3 

2.  24-3 

1132.4 

2.  65-3 

2.  55-3 

2.  48-3 

2.  52-3 

2.  73-3 

3.  02-3 

34 

1521.8 

2.  24-3 

2. 07-3 

1.89-3 

I.  79-3 

1.  81-3 

1.93-3 

1534.  9 

1.  95-3 

1.  87-3 

1.01-3 

1.  83-3 

l.  97-3 

2.  18-3 

38 

1983.  8 

6.  60-5 

6. 57-5 

6.  68-5 

7.  11-5 

7.  88-5 

8.  78-5 

1998.  1 

l.  50-3 

1.43-3 

1.38-3 

1.  39-3 

1.49-3 

1.66-3 

42 

2522.  2 

1.  19-3 

1. 13-3 

1.09-3 

1.  09-3 

1.  18-3 

1.31-3 

2536.  9 

5.  70-5 

5.  36-5 

5.  06-5 

5. 00-5 

5.  28-5 

5. 78-5 

46 

3107. 2 

9.  72-4 

9.  23-4 

8.  83-4 

8.  87-4 

9.  56-4 

1.  07-3 

3143.4 

9.  50-4 

7.  74-4 

5.  57-4 

3.  46-4 

1.  91-4 

1.  08-4 

50 

3753. 4 

8.  08-4 

7. 66-4 

7.  33-4 

7.  36-4 

7.  95-4 

8.  97-4 

3795.  5 

8.  03-4 

6. 57-4 

4.  77-4 

3.  03-4 

1.  77-4 

1.  10-4 

54 

4461.0 

6.  84-4 

6. 48-4 

6. 19-4 

6.  22-4 

6.  73-4 

7.  64-4 

4508.  7 

6.  84-4 

5.  62-4 

4.  11-4 

2.  67-4 

1.  63-4 

1.  10-4 

58 

5230.  3 

5.  87-4 

5.  56-4 

5.31-4 

5.  34-4 

5.  79-4 

6. 62-4 

5283.  5 

5.  89-4 

4. 85-4 

3.  57-4 

2.  35-4 

1.  49-4 

1.  06-4 

62 

6061.5 

5.  10-4 

4.  83-4 

4.61-4 

4.  64-4 

5.  05-4 

5.  80-4 

6120.2 

5.  12-4 

4. 23-4 

3. 13-4 

2.  09-4 

1.35-4 

1.00-4 

66 

6955.  0 

4.  48-4 

4. 24-4 

4.  05-4 

4.  08-4 

4.  45-4 

5.  15-4 

7019.  2 

4.  49-4 

3. 72-4 

2.  77-4 

1.  86-4 

1.23-4 

9.  38-5 

70 

7911. 1 

3. 97-4 

3. 76-4 

3. 59-4 

3.  62-4 

3. 97-4 

4.61-4 

7980.  9 

3.  98-4 

3.  29-4 

2.  46-4 

1.67-4 

l,  12-4 

8.  72-5 

74 

8930.  1 

3. 54-4 

3. 36-4 

3.21-4 

3.  24-4 

3.  56-4 

4.  17-4 

9005.7 

3.  54-4 

2.  94-4 

2. 20-4 

1.50-4 

1.02-4 

8.  10-5 

78 

10012.5 

3. 19-4 

3.  02-4 

2. 89-4 

2.  92-4 

3. 23-4 

3. 80-4 

10094.  1 

3. 18-4 

2. 64-4 

1.98-4 

1.36-4 

9. 35-5 

7.  52-5 

82 

11158.6 

2.  89-4 

2. 74-4 

2. 62-4 

2. 65-4 

2.  94-4 

3. 49-4 

11246.4 

2. 87-4 

2. 39-4 

1.80-4 

1.  24-4 

8. 53-5 

7.00-5 

87 

12681.6 

2. 58-4 

2.  44-4 

2. 34-4 

2.  37-4 

2. 64-4 

3. 18-4 

12777.  6 

2.  54-4 

2. 12-4 

1.60-4 

1.  11-4 

7.  75-5 

6.  42-5 

92 

14305.8 

2.  32-4 

2.  19-4 

2.  10-4 

2.  14-4 

2.  40-4 

2. 92-4 

14410.6 

2. 27-4 

1.89-4 

I.  43-4 

9.  98-5 

7.  03-5 

5.  92-5 

Cl  -  F13  CJ  -  Fid 


Z 

AE 

E'-.  008  E'-.04 

E'«.  lO 

E'«.2l 

E'«.41 

E'».75 

A  E 

E'-.  008 

E'«.  04 

E'«.  JO 

E'*.2l 

£'-.  41 

E'-.75 

22 

511.3 

5.  38-3 

4.  80-3 

4.  11-3 

3.  51-3 

3.  21-3 

3.21-3 

541.  1 

6,  79-3 

6. 33-3 

5. 86-3 

5.  59-3 

5.  70-3 

b.  09-3 

26 

796.  1 

3.  49-3 

3.  00-3 

2.41-3 

1.86-3 

I.  50-3 

1.37-3 

831.9 

4.  56-3 

4. 29-3 

4.  03-3 

3. 93-3 

4.  09-3 

4.  43-3 

30 

1143.2 

2.  44-3 

2.  04-3 

1.  55-3 

1.  07-3 

7.  32-4 

5.  69-4 

1186.4 

3. 26-3 

3.  10-3 

2.  96-3 

2. 94-3 

3.  12-3 

3.  41-3 

34 

1552.  0 

1.81-3 

l.  49-3 

1.  08-3 

6.  76-4 

3.  80-4 

2.  22-4 

1607.2 

2.  42-3 

2. 32-3 

2. 24-3 

2. 26-3 

2.  43-3 

2.  68-3 

30 

2022.  0 

1.  42-3 

1.  15-3 

0.  17-4 

4.  89-4 

7  44-4 

1.09-4 

2097.  5 

1.04-3 

1.  77-3 

1.  72-3 

1.  74-3 

1.88-3 

2. 09-3 

42 

2552. 7 

1.  13-3 

9.  19-4 

6.  53-4 

3.  92-4 

1.97-4 

0.  90-5 

2660.  0 

1.  43-3 

1.37-3 

1.33-3 

1.35-3 

l.  46-3 

1.63-3 

46 

3167.  5 

3. 20-5 

3. 05-5 

2.  92-5 

2.  88-5 

3. 00-5 

3.  27-5 

3301.0 

1.  13-3 

1.08-3 

1. 04-3 

1.06-3 

1.  14-3 

1.  28-3 

50 

3878.5 

2. 02-5 

2.01-5 

2. 04-5 

2.  16-5 

2.  40-5 

2. 72-5 

4021.9 

9.  16-4 

0.  71-4 

8.35-4 

8. 39-4 

9. 03-4 

1.  02-3 

54 

4675.  5 

l.  58-5 

1.  57-5 

1.60-5 

1.  70-5 

1.  90-5 

2.  18-5 

4828.2 

7.  53-4 

7.  13-4 

6.  79-4 

6.  77-4 

7.  26-4 

8. 21-4 

58 

5564. 0 

1.  26-5 

1.25-5 

1.27-5 

1.  36-5 

1.  53-5 

1.76-5 

5725.  4 

6.  27-4 

5.  91-4 

5.  59-4 

5.  53-4 

5.  90-4 

6.71-4 

62 

6550.6 

1.02-5 

l.  02-5 

1.03-5 

1.  10-5 

1.24-5 

1.  44-5 

6719.  7 

5.  28-4 

4. 96-4 

4.  65-4 

4.  56-4 

4.  83-4 

5.  53-4 

66 

7643.  1 

8. 39-6 

0. 30-6 

0.  40-6 

8.  95-6 

1.01-5 

1.  18-5 

7018.6 

4.  49-4 

4. 20-4 

3.91-4 

3. 80-4 

4.  02-4 

4.  59-4 

70 

8850. 2 

6.  92-6 

6.  83-6 

6.  90-6 

7.  34-6 

8. 33-6 

9.80-6 

9030.8 

3.  85-4 

3. 58-4 

3.31-4 

3. 18-4 

3. 35-4 

3. 83-4 

74 

10182.6 

5.  74-6 

5.  65-6 

5.  69-6 

6.  05-6 

6.  88-6 

0.  16-6 

10366.7 

3. 32-4 

3. 07-4 

2.  82-4 

2. 68-4 

2, 80-4 

3.  21-4 

78 

11652.5 

4.  78-6 

4.  70-6 

4.  72-6 

5.00-6 

5.  70-6 

6.  80-6 

11838.2 

2. 68-4 

2. 66-4 

2.  41-4 

2.  27-4 

2. 35-4 

2. 69-4 

82 

13274. 3 

3.  99-6 

3.  91-6 

3.  92-6 

4.  14-6 

4.  73-6 

5.  69-6 

13459.  9 

2.  51-4 

2. 30-4 

2.  07-4 

1.93-4 

1.98-4 

2.27-4 

87 

15541. 7 

3. 20-6 

3.  13-6 

3.  11-6 

3.  28-6 

3.  75-6 

4.  56-6 

15724.7 

2.  13-4 

1.  94-4 

1.73-4 

1.  58-4 

1.60-4 

1.83-4 

92 

18115.0 

2.  57-6 

2.  50-6 

2.  48-6 

2.  60-6 

2.  98-6 

3. 66-6 

18293.3 

1.82-4 

1.64-4 

1.  44-4 

1.29-4 

1.28-4 

I.  47-4 

ci  -  FIS  ci  -  ci 


Z 

a£ 

E'-.OOB  E'-.04 

E'«.  10 

£'■.21 

E'-.4i 

£'■.75 

A  E 

E'»,008  £'-.04 

E'«.  10 

E'-,21 

E'«.  41 

£'■.  75 

22 

639.6 

1.80-2 

1.85-2 

1.98-2 

2. 22-2 

2.  58-2 

2.  98-2 

445.4 

4.  60-5 

3.  77-5 

2.72-5 

1.66-5 

8. 45-6 

3.  79-6 

26 

983.2 

1.35-2 

1.  40-2 

1.  49-2 

1.68-2 

1.95-2 

2. 24-2 

708.2 

2.  46-5 

2. 00-5 

1.  43-5 

8. 69-6 

4.  40-6 

1.  95-6 

30 

1373. 0 

1.04-2 

1.  07-2 

1.  15-2 

1.29-2 

1.50-2 

1-  72-2 

1026.  7 

1.30-5 

1.05-5 

7.  51-6 

4.  53-6 

2. 28-6 

1.00-6 

34 

1831.2 

8.  15-3 

8  44-3 

9.  07-3 

1.  02-2 

1. 18-2 

1.35-2 

1398.7 

6. 69-6 

5.  43-6 

3, 86-6 

2.32-6 

1.  16-6 

5.11-7 

38 

2360.6 

6.  53-3 

6.  77-3 

7.  28-3 

8.  19-3 

9.  50-3 

1.09-2 

1821.8 

3.  18-6 

2.  58-6 

1.83-6 

1.09-6 

5,  46-7 

2.40-7 

42 

2964.5 

5, 32-3 

5.  52-3 

5.  94-3 

6. 69-3 

7,  77-3 

0. 96-3 

2292.9 

1.22-6 

9.  91-7 

7. 01-7 

4.  19-7 

2.09-7 

9.  15-8 

46 

3646.8 

4. 39-3 

4.  56-3 

4.  91-3 

5.  54-3 

6. 45-3 

7.  49-3 

2808.4 

4. 21-7 

3.  40-7 

2.  41-7 

1.  44-7 

7.  14-8 

3.  13-8 

50 

4412.0 

3. 67-3 

3.  81-3 

4.  1 1-3 

4.64-3 

5.  42-3 

6.  33-3 

3364.6 

1.62-7 

1.31-7 

9.23-8 

5. 51-8 

2. 74-8 

1.20-8 

54 

3265. 3 

3. 09-3 

3.21-3 

3.  47-3 

3.  93-3 

4.60-3 

5.41-3 

3957,2 

7.  17-8 

5.  79-8 

4.09-8 

2. 44-8 

1.21-8 

5. 29-9 

58 

6212.9 

2. 63-3 

2.  73-3 

2.  95-3 

3. 35-3 

3. 93-3 

4. 66-3 

4581.2 

3. 52-8 

2. 84-8 

2.01-8 

1.20-8 

5.93-9 

2.59-9 

62 

7261.8 

2. 25-3 

2. 33-3 

2.  52-3 

2.  87-3 

3.38-3 

4.04-3 

5230.  4 

1.86-8 

1,50-8 

l.  06-8 

6.30-9 

3.  13-9 

1.  37-9 

66 

8420. 2 

1.93-3 

2. 01-3 

2.  17-3 

2. 47-3 

2. 93-3 

3. 52-3 

5897.9 

1.  03-8 

8. 33-9 

5.87-9 

3.  50-9 

1.74-9 

0.00*0 

70 

9697. 6 

1.66-3 

1.73-3 

1.87-3 

2.  14-3 

2. 55-3 

3. 07-3 

6575. 2 

5. 95-9 

4. 80-9 

3.38-9 

2*02-9 

1.00-9 

0.00*0 

74 

11105.2 

1.  44-3 

1.  50-3 

1.62-3 

1.86-3 

2. 22-3 

2.70-3 

7252. 3 

3.  53-9 

2.85-9 

2.01-9 

1.20-9 

0.00*0 

0.00*0 

78 

12656.3 

1.25-3 

1.30-3 

1.41-3 

1.61-3 

1.94-3 

2. 37-3 

7917.  6 

2.  14-9 

1. 73-9 

1.22-9 

0.00*0 

0, 00*0 

0.  00*0 

82 

14366.6 

1.  08-3 

1.  13-3 

1.22-3 

1.40-3 

1.70-3 

2.09-3 

8556.8 

1.33-9 

1.07-9 

0. 00*0 

0. 00*0 

0. 00*0 

0.00*0 

87 

16757.2 

9.09-4 

9.  45-4 

1.  03-3 

I.  18-3 

1.  44-3 

I.  79-3 

9292.7 

0.00*0 

0.  00*0 

0.00*0 

0. 00*0 

0,00*0 

0. 00*0 

92 

19471.9 

7.61-4 

7.  91-4 

8. 60-4 

9.  93-4 

1.22-3 

1.  54-3 

9918.2 

0. 00*0 

0. 00*0 

0.00*0 

0.00*0 

0.00*0 

0. 00*0 

82 
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TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  <  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  03  Cl  -  G3 


z 

AE 

008 

E  04 

E'«.  10 

E'«.  21 

E'».  41 

E  73 

AE 

E'».  008 

E'«*;04 

E'«.  10 

E'».  21 

E'».  41 

22 

449.  2 

1.  14-6 

9,  32-7 

6.  72-7 

4.  11-7 

2.  09-7 

9.  37-8 

432.  8 

7.  42-6 

6. 08-6 

4.  39-6 

2.  68-6 

1.  37-6 

26 

712.7 

3.  76-7 

4.  70-7 

3,  37-7 

2.  04-7 

1.  03-7 

4.  38-8 

721.8 

8.  67-6 

7. 08-6 

5.  07-6 

3.  08-6 

1.  36-6 

30 

1031.  2 

4.  34-7 

3.  53-7 

2.  52-7 

1.  52-7 

7.  64-8 

3.  37-8 

1031.  1 

8.  28-6 

6.  74-6 

4.81-6 

2.  90-6 

1.  46-6 

34 

1403.  0 

4.  98-7 

4.  05-7 

2.  88-7 

1.  73-7 

8.  65-8 

3.  00-8 

1440. 9 

7.  26-6 

5.  90-6 

4.  20-6 

2.  53-6 

1.27-6 

38 

1825,  8 

7  32-7 

3.  93-7 

4.  20-7 

2.  52-7 

1.  26-7 

5.  52-8 

1891.  5 

6.  16-6 

3.  00-6 

3.  55-6 

2.  13-6 

1.  06-6 

42 

2297.  5 

9.  33-7 

7.  55-7 

5.  34-7 

3.  20-7 

1.  59-7 

6.  98-8 

2403.  1 

3.  18-6 

4. 20-6 

2.  98-6 

1.  78-6 

8. 90-7 

46 

2815.  4 

7.  88-7 

6.  37-7 

4.  50-7 

2.  69-7 

1.  34-7 

5.  86-8 

2975.  9 

4.  35-6 

3. 52-6 

2.  50-6 

1.  50-6 

7.  46-7 

50 

3375.  9 

5.  27-7 

4. 26-7 

3.  01-7 

1.  79-7 

8.  92-8 

3.  90-8 

3610.3 

3.  64-6 

2.  95-6 

2.  09-6 

1.25-6 

6.  23-7 

54 

3974.  8 

3.  28-7 

2. 63-7 

1.  07-7 

1,  11-7 

3.  53-8 

2.  42-8 

4303.  7 

1.01-7 

8. 17-8 

3.  79-8 

3.  46-8 

1.73-8 

38 

4607.  0 

2.  00-7 

1.  62-7 

1.  14-7 

6.  80-8 

3.  38-8 

1.  48-8 

3054.  8 

1.  12-7 

9.  03-8 

6.  41-8 

3.  84-8 

1.  91-8 

62 

5267.  0 

1.  23-7 

9.  89-8 

6.  97-B 

4.  16-8 

2.  06-8 

9.  02-9 

5866.  1 

9.  39-8 

7. 76-8 

3.  30-8 

3.  29-8 

1.  64-8 

66 

5948.  1 

7.  35-8 

6.  10-8 

4.  30-8 

2.  56-8 

1.  27-8 

3.  36-9 

6737.  8 

7.  92-8 

6. 42-8 

4.  53-8 

2.  72-8 

1.  36-8 

70 

6642.  1 

4.  71-8 

3.  80-8 

2.  68-8 

1.  60-8 

7.  93-9 

3.  47-9 

7669.  9 

6.  46-8 

5. 23-8 

3.  71-8 

2.  23-8 

1.  11-8 

74 

7339,  9 

2  */6-8 

2.  39-8 

1.  69-8 

1.  01-8 

5.  00-9 

2.  18-9 

8662. 3 

3.  23-8 

4. 24-8 

3.  01-8 

1.  81-8 

9.  02-9 

70 

8030.  0 

1 . 89-8 

1  52-8 

1.  07-8 

6.  40-9 

3.  18-9 

1.  39-9 

9714. 9 

4.  21-8 

3. 41-8 

2.  42-8 

1.  46-8 

7  29-9 

82 

8698.  9 

1.21-8 

9.  77-9 

6.  89-9 

4.  11-9 

2.  04-9 

0.  00+0 

10827. 5 

3.  37-3 

2.  74-8 

1.  93-8 

1.  17-8 

5.  86-9 

87 

9479.  5 

7.  03-9 

5.  67-9 

4.  00-9 

2.  39-9 

1.  19-9 

0.  00+0 

12301. 8 

2.  54-8 

2.  06-3 

1.  47-8 

8.  84-9 

4.  44-9 

92 

10159.  8 

4.  11-9 

3.  32-9 

2.  35-9 

1.  40-9 

0.  00+0 

0.  00+0 

13867, 6 

1.  89-8 

1.  34-8 

1.09-8 

6.  61-9 

3.  32-9 

Z 

ae 

E'».  008 

E'«,  04 

Cl  -  G4 

E'*. 10  E '•=.  21 

E'e.  41 

E'=.  75 

A  E 

E'«.  008 

E'«.  04 

Cl  -  G5 

E'=. 10 

E'-.  21 

E'«.  41 

22 

460,  6 

2.  63-8 

2. 18-8 

1.  57-8 

9.  61-9 

4.90-9 

2.  20-9 

464.  2 

1.33-6 

1. 09-6 

7.  87-7 

4.  82-7 

2.  46-7 

26 

731.0 

8.  97-8 

7.  32-8 

5.  25-8 

3. 19-8 

1.  61-8 

7.  17-9 

735.7 

1,84-6 

1. 50-6 

1.08-6 

6.  54-7 

3.  31-7 

30 

1061.  2 

1.  77-7 

1.  45-7 

1.  03-7 

6. 23-8 

3.  14-8 

1.  39-8 

1067. 2 

2.  06-6 

1.  68-6 

1.  20-6 

7.  24-7 

3.  64-7 

34 

1451.  4 

2.  47-7 

2.  01-7 

l.  43-7 

8.  59-8 

4.  31-8 

1.  90-8 

1459.  2 

2.01-6 

1.  63-6 

1.  16-6 

6.  99-7 

3.  31-7 

38 

1901. 7 

2.  73-7 

2. 23-7 

1.  39-7 

9.  53-8 

4.  76-8 

2.  09-8 

1911.  8 

1.01-6 

1.  47-6 

1.  04-6 

6. 28-7 

3.  14-7 

42 

2412.  0 

2.  71-7 

2.  20-7 

1.  56-7 

9.  33-8 

4.  66-8 

2.  04-8 

2425.  4 

1.  57-6 

1.28-6 

9.  06-7 

5.  43-7 

2.71-7 

46 

2982.  4 

2.  53-7 

2.  05-7 

1.  45-7 

8.  70-8 

4.  34-8 

1.  90-8 

3000.  2 

1.  33-6 

1.  09-6 

7.  73-7 

4.  64-7 

2.31-7 

50 

3613.0 

2.  70-7 

2. 19-7 

1.  55-7 

9.  27-8 

4.  62-8 

2.  02-8 

3636. 5 

1.  13-6 

9. 32-7 

6.  60-7 

3.  96-7 

1.97-7 

54 

4306.  8 

3.  25-6 

2. 63-6 

1.  86-6 

1.  11-6 

5.  56-7 

2.  43-7 

4334.  8 

9.  84-7 

7.  97-7 

3.  64-7 

3. 38-7 

1.  68-7 

38 

3065.  6 

2. 78-6 

2.  25-6 

1.  60-6 

9.  36-7 

4.  76-7 

2.  09-7 

5093.  4 

8.  43-7 

6. 84-7 

4.  05-7 

2. 90-7 

1.  43-7 

62 

5087.  2 

2.  43-6 

1.  97-6 

t.  40-6 

8.  37-7 

4.  17-7 

1.  83-7 

3910.  7 

7.  30-7 

5,  91-7 

4.  19-7 

2. 31-7 

1.25-7 

66 

6772.  1 

2. 15-6 

1.  75-6 

1.24-6 

7.  42-7 

3.  70-7 

1.  62-7 

6003.  3 

6.  33-7 

5. 14-7 

3.  65-7 

2. 19-7 

1.09-7 

70 

7720.  8 

1.  93-6 

1.  56-6 

1.  11-6 

6.  63-7 

3.  32-7 

1.  46-7 

7733.  4 

3.  54-7 

4. 49-7 

3.  19-7 

1.91-7 

9.  33-8 

74 

8733.  7 

1.74-6 

1.  41-6 

1.  00-6 

6. 02-7 

3.01-7 

1.  32-7 

8769.  7 

4.  86-7 

3. 94-7 

2.  80-7 

1.68-7 

8.  39-8 

78 

9811.3 

1.58-6 

1.  28-6 

9.  12-7 

3.  49-7 

2.  75-7 

1.  21-7 

9848.  5 

4.  26-7 

3. 45-7 

2.  45-7 

1.  48-7 

7.  38-8 

02 

10953.9 

1.  45-6 

1.  17-6 

8.  35-7 

5.  03-7 

2.  52-7 

1.  11-7 

10992. 2 

3.  71-7 

3. 01-7 

2.  14-7 

1.  29-7 

6.  46-8 

87 

12473.8 

1.29-6 

1.05-6 

7. 47-7 

4. 50-7 

2.  26-7 

9.  95-8 

12513.3 

3.  07-7 

2. 49-7 

1.78-7 

1.  07-7 

5. 38-8 

92 

14095.4 

1. 14-6 

9.  24-7 

6.  59-7 

3. 98-7 

2.  00-7 

8.  82-8 

14135.8 

2.  43-7 

1.98-7 

1.41-7 

8.  53-8 

4. 29-8 

Z 

A  E 

E'«.  008 

E'«*.  04 

Cl  -  G6 

E'=.  10  E'-.  21 

E'«.  41 

E '«=.  75 

A  E 

E'«.  008 

E'«.  04 

Cl  -  11 

E'-.  10 

E'«.  21 

E'».  41 

22 

305.  8 

7.  86-3 

6.  47-3 

4.  68-3 

2.  88-3 

1.  47-3 

6.  63-4 

415.  4 

1.  48-3 

1.  31-5 

1.  15-3 

8.  75-6 

8.  09-6 

26 

786.  6 

5.  13-3 

4.  20-3 

3.  02-3 

1.  84-3 

9.  34-4 

4.  16-4 

669.  9 

9.  2Q-6 

8.  34-6 

8.  37-6 

7.  00-6 

9.  00-6 

30 

1127.8 

3.61-3 

2.  94-3 

2.  10-3 

1.28-3 

6.  44-4 

2.  85-4 

979.  1 

6.  48-6 

6  06-6 

6.  11-6 

6. 53-6 

7.  18-6 

34 

1329.  5 

2.  67-3 

2.  18-3 

1.  55-3 

?.  36-4 

4.  70-4 

2.  08-4 

1341.0 

4.  7 8-6 

4.  52-6 

4.  43-6 

4. 98-6 

3.41-6 

38 

1992.0 

2.  06-3 

1.67-3 

1.  19-3 

7. 17-4 

3.  59-4 

1.  58-4 

1752.  8 

3.  83-6 

3.  67-6 

3.  44-6 

4.  19-6 

4.  57-6 

42 

2515.2 

1.64-3 

1.  33-3 

9.  44-4 

3.  67-4 

2.  84-4 

1.  25-4 

2210.  2 

3.  29-6 

3.  27-6 

3.  03-6 

4. 07-6 

4.  72-6 

46 

3099.  4 

1.  33-3 

l.  08-3 

7.  67-4 

4. 60-4 

2.  30-4 

1.  01-4 

2707.  2 

2.  48-6 

2. 56-6 

2.  46-6 

3. 45-6 

4.  23-6 

50 

3744. 7 

1.  11-3 

8.  96-4 

6.  36-4 

3.81-4 

1.90-4 

8.  35-5 

3238.  8 

1.69-6 

1.77-6 

1.  76-6 

2. 47-6 

3.  13-6 

54 

4451.  5 

9.  32-4 

7.  56-4 

3.  36-4 

3.  21-4 

1.60-4 

7.  03-5 

3799.  9 

1.  12-6 

1. 18-6 

1.  22-6 

1.  67-6 

2.  15-6 

58 

3219.  8 

7.  97-a 

6.  46-4 

4.  38-4 

2.  75-4 

1.  37-4 

6.  02-5 

4384.  1 

7.  37-7 

7. 78-7 

8.  30-7 

1.  11-6 

1.  43-6 

62 

6050.  1 

6.  90-4 

5.  59-4 

3.  97-4 

2. 38-4 

1.  19-4 

5.  21-5 

4983.  5 

4.  88-7 

5.  13-7 

3.  63-7 

7.  38-7 

9.  43-7 

66 

6942.  7 

6.  03-4 

4.  89-4 

3.  47-4 

2.  08-4 

1.  04-4 

4.  37-3 

3389.  1 

3.  23-7 

3.  42-7 

3.  82-7 
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TABLE  IV.  Collision  Strengths  H  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  ^  92 
See  page  31  for  Explanation  of  Tables 
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1522.  4 

5.  09-4 

6.  11-4 

8.  18-4 

1.  20-3 

1.  82-3 

2.  59-3 

1555.3 

3.  54-4 

3. 15-4 

2. 60-4 

2. 07-4 

1.79-4 

1.  83-4 

38 

1998.  0 

3.  71-4 

4.  26-4 

5.  43-4 

7. 66-4 

1.  14-3 

1.  62-3 

2032.  6 

2.  56-4 

2.  19-4 

1.  67-4 

1.  07-4 

5.  97-5 

2.  95-5 

42 

2542.  9 

2.  97-4 

3.  34-4 

4.  12-4 

5.  66-4 

8. 37-4 

1.  18-3 

2579.  4 

2.  14-4 

1.85-4 

1.  46-4 

1.04-4 

7.  98-5 

6,  81-5 

46 

3159.  6 

2.  V6-4 

3.  07-4 

3.  73-4 

5.  04-4 

7.  41-4 

1.03-3 

3175.  8 

l.  05-3 

8. 44-4 

5.  90-4 

3.  49-4 

1.  75-4 

8.  53-5 

50 

3829.  4 

8.  01-4 

7. 04-4 

4.  89-4 

2.  84-4 

1.  38-4 

5.  93-5 

3851.  1 

3.  88-4 

4. 49-4 

5.  66-4 

7.  70-4 

1.  12-3 

1.  53-3 

54 

4545.  0 

7.  56-4 

6.  07-4 

4.  27-4 

2.  56-4 

1. 34-4 

7.  25-5 

4606.  3 

3. 16-3 

3. 39-3 

3.  84-3 

4. 64-3 

5. 93-3 

7.  68-3 

58 

5322.  3 

6.  59-4 

5.  34-4 

3.  81-4 

2.  38-4 

1.  40-4 

9.  40-5 

5390.  9 

7.  50-4 

6. 51-4 

5.  41-4 

4.  58-4 

4.  40-4 

4.  93-4 

62 

6226.  4 

1.32-6 

1.  14-6 

9. 03-7 

5.  04-7 

1.  50-6 

4.  37-7 

6240.  0 

5.  04-4 

4. 02-4 

2.  79-4 

1.  62-4 

7.  81-5 

3.  31-5 

66 

7145.  4 

4.  75-4 

3.  93-4 

2. 97-4 

2.  12-4 

1.  62-4 

1.  56-4 

7173.  9 

8.  40-3 

9. 54-3 

1.  15-2 

1.  46-2 

1.91-2 

2.  53-2 

70 

8116.8 

4.  78-4 

4.  16-4 

3. 46-4 

2.  96-4 

2. 87-4 

3.  29-4 

8158.  7 

7. 49-3 

8. 51-3 

1.  03-2 

1.30-2 

1. 71-2 

2.  26-2 

74 

9151.  4 

4.  79-4 

4.  32-4 

3. 84-4 

3.  60-4 

3. 84-4 

4.  64-4 

9210.  3 

6.  70-3 

7. 61-3 

9.  17-3 

1.  16-2 

1.  54-2 

2.  04-2 

78 

10249. 7 

4.  73-4 

4.  37-4 

4.  05-4 

4.  00-4 

4. 48-4 

5.  54-4 

10329.  6 

6. 02-3 

6. 84-3 

0.  25-3 

1.  05-2 

1.39-2 

1.  85-2 

82 

11412. 2 

4.  61-4 

4.  33-4 

4.  12-4 

4.  21-4 

4. 85-4 

6.  09-4 

11517. 5 

5.  43-3 

6.  17-3 

7.  45-3 

9.  49-3 

1.26-2 

1.  69-2 

87 

12956.2 

4.  40-4 

4.  20-4 

4. 09-4 

4.  29-4 

5. 04-4 

6. 44-4 

13100.  7 

4.  80-3 

5.  46-3 

6. 60-3 

8.  43-3 

1.  12-2 

1.  52-2 

92 

14602. 2 

4.  16-4 

4.  01-4 

3. 96-4 

4. 23-4 

5.  05-4 

6. 56-4 

14795.  0 

4. 27-3 

4.  87-3 

5.  89-3 

7.  55-3 

1.01-2 

1.  38-2 

Z 

AE 

E'a.  008 

E'».  04 

Cl  -  110 

E '=.  10  E'=.  21 

E 41 

E 75 

ae 

E  '=.  008 

£'*.  04 

Cl  -  Ill 

E'".  10 

E'-.  21 

E '**.  41 

E'-.  73 

22 

534.2 

5.  99-3 

4.  83-3 

3.  39-3 

2.  01-3 

1.  01-3 

4.  88-4 

541.  9 

3.  99-3 

4.  07-3 

4. 38-3 

5.  11-3 

6.  42-3 

8.  19-3 

26 

822.  7 

4.  01-3 

3.  22-3 

2.  26-3 

1.  35-3 

6.  88-4 

3.  45-4 

834.  8 

5.  93-3 

6.  47-3 

7.  50-3 

9.  23-3 

1.  19-2 

1.  52-2 

30 

1171.7 

2.  85-3 

2.  29-3 

1.  60-3 

9.  54-4 

4.  88-4 

2.  45-4 

1189.  4 

9.  44-3 

1.  06-2 

1.26-2 

1.  58-2 

2.  04-2 

2.  61-2 

34 

1581. 4 

2.  12-3 

1.  70-3 

1.  19-3 

7. 03-4 

3.  54-4 

1.  72-4 

1605.  6 

1.38-2 

1. 56-2 

1.87-2 

2.  35-2 

3.  04-2 

3.  08-2 

38 

2051.8 

1.63-3 

1.  31-3 

9.  11-4 

5.  34-4 

2. 63-4 

1.  19-4 

2083.  0 

1.67-2 

1. 90-2 

2. 28-2 

2.  87-2 

3.  70-2 

4.  73-2 

42 

2583. 3 

1.  29-3 

1.  03-3 

7.  18-4 

4.  19-4 

2. 03-4 

8.71-5 

2621.7 

1.66-2 

1.  88-2 

2.  26-2 

2. 84-2 

3.  67-2 

4.  70-2 

46 

3198. 5 

2.  39-4 

2.  31-4 

2.  27-4 

2.  38-4 

2.  95-4 

3.  62-4 

3222.  3 

1.38-2 

1.  55-2 

1.85-2 

2. 32-2 

2.  99-2 

3.  85-2 

50 

3883.  0 

6.  44-3 

7.  13-3 

8.  35-3 

1.04-2 

1.  33-2 

1.  72-2 

3887.  3 

6.  10-3 

6.  85-3 

8.  15-3 

1.  02-2 

1.32-2 

1.72-2 

54 

4610.3 

7.  37-3 

8.  41-3 

1.  02-2 

1.  30-2 

1.72-2 

2.  26-2 

4623.  2 

2.  02-3 

2. 20-3 

2. 51-3 

3.  00-3 

3.  61-3 

4.  62-3 

58 

5400. 9 

1.03-2 

1.  17-2 

1. 41-2 

1.  79-2 

2. 34-2 

3. 08-2 

5473.  2 

1.  40-4 

1.  31-4 

1.20-4 

1. 12-4 

9.  82-5 

1.  23-4 

62 

6254. 9 

9.  41-3 

1.  07-2 

1.  29-2 

1.  63-2 

2. 13-2 

2.  82-2 

6411. 2 

9.  40-5 

8. 70-5 

7.  96-5 

7.  62-5 

8.  05-5 

1.  03-4 

66 

7241. 9 

1.  38-6 

1.35-6 

1.  34-6 

1.  30-6 

1.  63-6 

2.  24-6 

7441.  3 

7.  85-5 

7. 30-5 

6.  77-5 

6.  72-5 

7.41-5 

1.01-4 

70 

8351.  0 

1.  01-6 

9.  47-7 

8.  83-7 

7.  83-7 

9. 81-7 

1.  27-6 

8569.  5 

6.  85-5 

6. 39-5 

5.  96-5 

6.  00-5 

6. 88-5 

9.31-3 

74 

9564. 0 

9.  32-7 

8.  70-7 

8.  10-7 

7.  42-7 

1. 06-6 

1.  16-6 

9803.  1 

6.  10-5 

5.  69-5 

5.  32-5 

5.  36-5 

6. 27-5 

8.  38-5 

78 

10889.  2 

8.  76-7 

8.  23-7 

7.  75-7 

7.  43-7 

9. 53-7 

1.  14-6 

11150.  7 

5.  51-5 

5.  13-5 

4. 78-5 

4. 00-5 

5.61-3 

7.  48-5 

82 

12336.  2 

8.  28-7 

7. 84-7 

7. 49-7 

7. 47-7 

9. 09-7 

1.  14-6 

12622.  5 

5.  02-5 

4. 66-5 

4.  32-5 

4.  31-5 

5.  01-3 

6.  66-3 

87 

14334.3 

7.  73-7 

7.  39-7 

7.  16-7 

7. 38-7 

8. 71-7 

1.  12-6 

14655.7 

4.  53-5 

4. 19-5 

3. 86-5 

3. 80-5 

4.  36-3 

3.  77-5 

92 

16569. 2 

7.  19-7 

6.  93-7 

6.  78-7 

7.  12-7 

8. 30-7 

1.09-6 

16931.  5 

4.  15-5 

3.  82-5 

3.  48-5 

3.  36-5 

3.  80-3 

5.  03-3 

84 
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c  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zeir  Rydbergs,  22  <  Z  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  112  Cl  -  113 


2 

E'".  008 

E'=.  04 

E'».  10 

E'».  21 

E  '=*.  41 

E'«.  75 

4  E 

E'».  008 

E'«.  04 

E'«.  10 

E'«.  21 

E'«.  41 

E'«,  73 

22 

547.  9 

3.  51-2 

6.  26-2 

7.  55-2 

9.  59-2 

1.  23-1 

1. 61-1 

573.  3 

5.  24-2 

3.  97-2 

7.  26-2 

9.  31-2 

1.  23-1 

1.61-1 

26 

841.  4 

3  47-2 

3  91-2 

4  66-2 

5.  84-2 

7.  55-2 

9.  69-2 

874.  1 

4  30-2 

4.91-2 

5.  94-2 

7.  57-2 

9.  93-2 

1.  29-1 

30 

1195.  7 

2.  04-2 

2.27-2 

2.  67-2 

3.  31-2 

4.  24-2 

5.  39-2 

1238.  9 

3.  45-2 

3. 93-2 

4.  73-2 

6.  03-2 

7.  89-2 

1.  02-1 

34 

1611.  1 

9.  88-3 

1.  08-2 

1.  23-2 

1.  50-2 

-.90-2 

2.  39-2 

1670.  2 

2.  70-2 

3. 07-2 

3.  71-2 

4.  70-2 

6.  13-2 

7.  88-2 

38 

2087  9 

3.  35-3 

3.  39-3 

3.  56-3 

4.  00-3 

82-3 

5.  97-3 

2170.  9 

2.  07-2 

2. 35-2 

2.  84-2 

3.  59-2 

4.  68-2 

6,  02-2 

42 

2626.  0 

9.  77-4 

7.  84-4 

5.  50-4 

3.  33-4 

1.  81-4 

1.  08-4 

2744.  3 

1.  58-2 

1.79-2 

2.  16-2 

2.  73-2 

3.  56-2 

4.  60-2 

46 

3223.  6 

l.  78-3 

1  81-3 

1.  92-3 

2.  20-3 

2.  70-3 

3.  43-3 

3394. 7 

1.  22-2 

1. 38-2 

1.  66-2 

2.  10-2 

2.  74-2 

3.  37-2 

30 

3894.  0 

1.  37-3 

1.  48-3 

1.  67-3 

1.  97-3 

2.  37-3 

3.  02-3 

4123.  5 

9.  33-3 

1. 08-2 

1.  30-2 

1.  65-2 

2.  13-2 

2.  82-2 

34 

4665.  7 

1. 68-4 

1.  56-4 

1.  39-4 

1.  21-4 

1.  00-4 

1,  10-4 

4941.  6 

7.  62-3 

8.  63-3 

1.  04-2 

1.  32-2 

1.  72-2 

2.  28-2 

58 

3520.  4 

1.  15-4 

1.  04-4 

8.  78-5 

7.  08-5 

5.  58-5 

3.  90-5 

3848.  4 

6.  21-3 

7.  03-3 

8.  46-3 

1.  08-2 

1.  41-2 

1.  88-2 

62 

6461.  9 

9.  42-5 

8. 43-5 

7.  13-5 

3.  87-5 

5.  01-5 

3.  43-5 

6851.  8 

5.  16-3 

3. 85-3 

7.  04-3 

8.  98-3 

1.  19-2 

1.  59-2 

66 

7495.  6 

8.  07-5 

7.  23-5 

6.  17-3 

5.  17-3 

4.  65-5 

5.  34-5 

7957.  8 

4.  35-3 

4. 94-3 

3.  97-3 

7.  63-3 

1.  02-2 

1.  37-2 

70 

8627.  5 

7.  07-5 

6.  36-5 

5.  48-5 

4.  69-5 

4.  46-5 

3.  21-5 

9163.  2 

3.  30-3 

3. 77-3 

4.  62-3 

6.  01-3 

8.  14-3 

1.  11-2 

74 

9863.  0 

6.  30-5 

5.  68-5 

4.  93-5 

4.  31-5 

4.  26-5 

3.  02-5 

10467.  0 

1.  33-3 

1. 54-3 

1.  92-3 

2.  36-3 

3.  58-3 

3.  02-3 

78 

11216.7 

5.  68-5 

5.  13-5 

4.  48-5 

3.  98-3 

4.  02-5 

4.  80-3 

11876. 4 

7.  39-4 

8. 34-4 

1.  07-3 

1.  44-3 

2.  05-3 

2.  91-3 

82 

12692.  7 

5.  17-5 

4. 68-5 

4.  11-5 

3.  70-5 

3. 77-5 

4.  56-5 

13412.7 

3.  38-4 

6.  19-4 

7.  72-4 

1.  04-3 

1.  49-3 

2.  14-3 

87 

14731.  5 

4.  66-5 

4.  23-5 

3.  73-5 

3.  38-3 

3. 49-3 

4.  28-5 

13534.  3 

4. 18-4 

4. 77-4 

5.  92-4 

7.  99-4 

1.  13-3 

1.  66-3 

92 

17013.  3 

4  26-5 

3.  86-5 

3. 41-5 

3.  11-3 

3.  23-5 

4.  03-5 

17910.  7 

3.  48-4 

3. 94-4 

4.  85-4 

6.  54-4 

9.  41-4 

1.  38-3 

Z 

a  e 

CO 

o 

o 

a 

Ul 

E'«=.  04 

Cl  -  ) 

E  10 

[14 

E'“.  21 

E  '=.  41 

E  75 

AE 

E  008 

E'«.  04 

Cl  -  J1 

E'=.  10 

E  21 

£'».  41 

E'=.  75 

22 

628.  3 

1.  64-3 

1  76-3 

2.  11-3 

2.  92-3 

4.  41-3 

6.  59-3 

413.  4 

2.  72-5 

2. 27-5 

1.  84-5 

1.  33-5 

1.  14-5 

1.  04-5 

26 

941.  8 

1  30-3 

1  43-3 

I.  76-3 

2. 45-3 

3.  68-3 

5.  46-3 

666.  0 

1.  57-5 

1.  36-5 

1.  13-5 

5.  19-6 

9.  23-6 

1.  00-5 

30 

1319.  5 

1  06-3 

l.  19-3 

1.  48-3 

2. 07-3 

3.  10-3 

4.  51-3 

972.  5 

9.  29-6 

8. 22-6 

6.  88-6 

6. 63-6 

6.  74-6 

7.  91-6 

34 

1763.  3 

8.  90-4 

1.  01-3 

1 .  26-3 

1.77-3 

2.  63-3 

3.  79-3 

1330.  3 

5.  67-6 

5.  08-6 

4. 20-6 

4. 40-6 

4.  67-6 

5.  73-6 

38 

2275.  0 

7.  S7-4 

8.  60-4 

1.  08-3 

1.  51-3 

2.  24-3 

3.  23-3 

1736.  4 

3.  52-6 

3. 18-6 

2. 57-6 

2.  88-6 

3.  13-6 

3.  96-6 

42 

2857. 0 

6.  40-4 

7.  37-4 

9.  28-4 

1.30-3 

1.  91-3 

2.  76-3 

2187.  1 

2.  20-6 

2. 00-6 

1. 65-6 

1.  87-6 

2.  06-6 

2.  66-6 

46 

3512.  0 

5.  54-4 

6.  30-4 

7.  92-4 

1.  10-3 

1.  62-3 

2.  36-3 

2678.  3 

1.  38-6 

1. 26-6 

1.  10-6 

1.  20-6 

1.34-6 

1.76-6 

50 

4243.  1 

4.  70-4 

5.  33-4 

6.  67-4 

9.  27-4 

1.  36-3 

1.  99-3 

3205.  1 

8.  65-7 

7. 89-7 

7. 16-7 

7.  67-7 

8.  67-7 

1.  15-6 

54 

5054.  0 

3.  90-4 

4.  40-4 

5.  47-4 

7,  57-4 

1.  11-3 

1.  64-3 

3761.  6 

5.  43-7 

4. 95-7 

4.  60-7 

4. 90-7 

5.  63-7 

7.  50-7 

58 

5949.  1 

3.  11-4 

3. 46-4 

4.  25-4 

5.  83-4 

8.  59-4 

1.  27-3 

4341. 3 

3.41-7 

3. 11-7 

2.  93-7 

3.  14-7 

3.  68-7 

4.  93-7 

62 

6933.  5 

2.  27-4 

2.  45-4 

2.  92-4 

3.  93-4 

5.  77-4 

8.  61-4 

4936.  2 

2.  15-7 

1.  97-7 

1.  88-7 

2.  54-7 

2.  44-7 

3.  37-7 

66 

8014  6 

1.  48-4 

1  46-4 

1.  52-4 

1.  82-4 

2.  54-4 

3.  74-4 

5537.  2 

1.36-7 

1.  25-7 

1.21-7 

5.  19-8 

1.64-7 

2.  30-7 

70 

9208.  9 

4.  96-4 

5.  12-4 

5.  43-4 

5.  99-4 

6.  90-4 

8.  24-4 

6133.  5 

8.  76-8 

8. 08-8 

7.  93-8 

6. 02-8 

1.  12-7 

1.  52-7 

74 

10541.  4 

1.  89-3 

2.  09-3 

2.  46-3 

3.  04-3 

3.  94-3 

5.  18-3 

6712.2 

5.  72-8 

5.  32-8 

5.  34-8 

4.  98-8 

7.  94-8 

1.  OB-7 

78 

12020.  5 

2  00-3 

2.  24-3 

2.  66-3 

3.  34-3 

4.  40-3 

5.  86-3 

7258.  2 

3.  86-8 

3. 66-8 

3. 73-8 

3.  93-8 

5.  77-8 

7.  B4-B 

82 

13652.  0 

1.  80-3 

2.  02-3 

2.  41-3 

3.  05-3 

4.  05-3 

5.  43-3 

7753.  2 

2.71-8 

2. 62-8 

9.  48-9 

3.  09-8 

4.  33-8 

5.  90-8 

87 

15930.  2 

1.  52-3 

1.  70-3 

2.  04-3 

2.  59-3 

3. 46-3 

4. 69-3 

8266.  1 

1.89-8 

1. 87-8 

1.  72-8 

2.  36-8 

3. 17-8 

4.  33-8 

92 

18512.9 

1.25-3 

1.  41-3 

1.68-3 

2.  15-3 

2.  89-3 

3. 99-3 

8610.  5 

1.45-8 

1.  28-8 

1.53-8 

1.  86-8 

2. 44-8 

3.  33-8 

Cl  -  02 

Cl  -  J3 

z 

AE 

E'«.  008 

E'=*.  04 

E'-.  10 

E'«.  21 

E'«.  41 

E'=.  75 

Ae 

E'=.  008 

E'».  04 

E'=.  10 

E'**.  21 

E'=.  41 

E'3.  75 

22 

419.  6 

8.  44-6 

6.71-6 

4.  97-6 

3.  36-6 

2.  55-6 

2.  23-6 

421.  1 

3.  14-5 

3.  16-5 

3.  32-5 

3.  38-5 

4.  29-5 

4.  91-5 

26 

677.  3 

1.  14-5 

1.  11-5 

1.  11-5 

6.  97-6 

1.  33-5 

1.  56-3 

679.3 

2.  00-5 

2.  05-5 

2.  23-5 

2.  22-5 

2.  97-5 

3,  45-5 

30 

990.  7 

1.  80-5 

1.  99-5 

2.  32-5 

2.  82-5 

3.  52-5 

4.  39-5 

994  0 

9.  60-6 

9.  12-6 

8.  22-6 

1.  04-5 

1.21-5 

1.  46-5 

34 

1357,  1 

1.  78-5 

2.  04-5 

2.  50-5 

3.  18-5 

4.  14-5 

5.  30-5 

1362.  b 

6.  69-6 

5.  66-6 

2.61-6 

4.  06-6 

3.  67-6 

3.  38-6 

38 

1773. 9 

1.  43-2 

1.67-5 

2.  09-5 

2.  70-5 

3.  58-5 

4.  65-5 

1781.  4 

5.  38-6 

4.  53-6 

8.  34-7 

2.  94-6 

2.  30-6 

1.  66-6 

42 

2238. 6 

1.  05-5 

1.  24-5 

1.  56-5 

2.  03-5 

2.  72-5 

3.  58-5 

2248.  1 

4.  23-6 

3. 70-6 

8.  05-7 

2.  79-6 

2.  49-6 

2.  08-6 

46 

2748.  0 

7.  42-6 

8.  75-6 

1.  11-3 

1  45-5 

1.  95-5 

2.  *9-5 

2759. 5 

3.  23-6 

2.91-6 

1.  57-6 

2.  53-6 

2.  49-6 

2.  38-6 

50 

3298.  3 

3.  13-6 

6. 06-6 

7.  66-6 

1.  01-5 

1.  36-5 

1.  £2-5 

3311. 7 

2.  39-6 

2.  21-6 

1.  69-6 

2.  14-6 

2.21-6 

2.  29-6 

54 

3885.  1 

3.  52-6 

4.  16-6 

5.  24-6 

6.  91-6 

9.  33-6 

1.25-5 

3900. 4 

1.  73-6 

1.  63-6 

1.49-6 

1.  72-6 

1.83-6 

2.  00-6 

5B 

4503.  3 

2.  41-6 

2. 84-6 

3.  58-6 

4.  72-6 

6.  38-6 

8.  39-6 

4520.  6 

1.27-6 

1.22-6 

1.  21-6 

1.  35-6 

1.47-6 

1.  66-6 

62 

5146.  8 

1.  66-6 

1. 93-6 

2.  45-6 

3.  28-6 

4.  36-6 

5.  89-6 

5166.  1 

9.  23-7 

9. 06-7 

9.  37-7 

1.  89-6 

1.  16-6 

1.  34-6 

66 

5808.  5 

1.  14-6 

1  35-6 

1.  68-6 

2.  25-6 

3.  00-6 

4.  04-6 

3829.  8 

6.  79-7 

6. 76-7 

7.  44-7 

1.  05-6 

9.  13-7 

1.  08-6 

70 

6480.  0 

7.  97-7 

9. 36-7 

1.  17-6 

1.  55-6 

2. 07-6 

2. 79-6 

6503. 4 

3.  03-7 

5. 10-7 

5.  70-7 

7.31-7 

7.  24-7 

8.  69-7 

74 

7151.  5 

5.61-7 

6. 39-7 

8.  17-7 

1.  08-6 

1.  45-6 

1.  93-6 

7177.  0 

3.  80-7 

3. 76-7 

4.  52-7 

5.  41-7 

5.  80-7 

7.  05-7 

78 

7811.  1 

3.  99-7 

4. 66-7 

5.  79-7 

7.  59-7 

1.  02-6 

1.  37-6 

7838.  9 

2.  92-7 

3. 13-7 

3. 36-7 

4.  15-7 

4.  68-7 

3.  77-7 

82 

8444.  6 

2.  88-7 

3. 34-7 

4.  24-7 

5. 41-7 

7.  28-7 

9.  78-7 

8474. 7 

2.  28-7 

2.  34-7 

3. 40-7 

3. 27-7 

3.81-7 

4.  77-7 

87 

9173.  5 

1.  95-7 

2. 25-7 

2. 79-7 

3.  60-7 

4.  84-7 

6.  32-7 

9206,  6 

1.  71-7 

1.94-7 

2. 28-7 

2.  30-7 

3.  00-7 

3.  81-7 

92 

9792.  2 

1.  34-7 

1. 57-7 

1.  90-7 

2. 44-7 

3.  27-7 

4.  44-7 

9828. 4 

1. 35-7 

1.62-7 

1.70-7 

1.93-7 

2. 39-7 

3. 07-7 

Cl  -  04  ci  -  05 


Z 

ae 

E'=.  008 

E'=.  04 

E'=.  10 

E'=.  21 

E'«.  41 

E'=.  75 

AE 

E'-.  008 

E'-.  04 

E'“.  10 

E'“.  21 

£'*.  41 

E  75 

22 

422.6 

1.27-5 

1.  27-3 

1.  42-5 

1. 72-5 

2.  44-5 

3.  31-5 

423.  7 

9.  73-6 

8. 90-6 

8.  37-6 

8.  66-6 

1.  23-5 

1.  61-3 

26 

681.  7 

1.  85-5 

1.  81-5 

1.  78-5 

3.  90-6 

2.  72-5 

3.  68-3 

684.  5 

5.  63-6 

3. 02-6 

4.  48-6 

3.  38-6 

5.  19-6 

6.  70-6 

30 

999.  1 

1.  4B-5 

1.  43-3 

1.  38-5 

1.  46-5 

1.  70-3 

2.  21-5 

1005.  0 

3.  58-6 

2.  98-6 

2.  39-6 

1.  59-6 

1,20-6 

1.  10-6 

34 

1374. 7 

0.  45-6 

8.  07-6 

7.  93-6 

8.  00-6 

8.  38-6 

1.  10-3 

1385.6 

3.  03-6 

2. 30-6 

1.94-6 

1.  13-6 

5.  96-; 

2.  81-7 

38 

1807.9 

4,  75-6 

4. 50-6 

4.  47-6 

4.  40-6 

4.  51-6 

3.  87-6 

1826. 3 

2.  39-6 

2. 16-6 

1.69-6 

1.03-6 

6.  43-7 

4.  11-7 

42 

2298.  0 

2.  76-6 

2. 60-6 

2.  56-6 

2.  51-6 

2.  49-6 

3.  38-6 

2326. 1 

5.  12-6 

5.  68-6 

6.  77-6 

9.  07-6 

1 . 30-5 

1.71-5 

46 

2843.  9 

1.69-6 

1. 56-6 

1.  50-6 

1.  49-6 

1.  44-6 

2.  08-6 

2876.  8 

1.  07-5 

1.32-5 

1.75-5 

2.  32-3 

3.  70-3 

3.  01-5 

50 

3444.  5 

1.  06-6 

9.  69-7 

9.  14-7 

9.  26-7 

8. 73-7 

1.  37-6 

3400.  3 

7.  33-6 

9. 29-6 

1.24-3 

1.  77-5 

2.61-3 

3.  35-5 

34 

4098.  6 

6.  93-7 

6. 28-7 

5.  88-7 

6.  13-7 

5.  63-7 

9.  84-7 

4137.7 

5.  29-6 

6.  51-6 

8  71-6 

1.24-3 

1.84-3 

2,31-5 

58 

4804.  8 

4.  73-7 

4. 29-7 

4.  03-7 

4.  40-7 

3. 82-7 

7. 70-7 

4847.  1 

3.  82-6 

4. 70-6 

6.  29-6 

8.  94-6 

1.34-5 

1.  02-5 

62 

3361.2 

3.  40-7 

3. 12-7 

3.  02-7 

3.  37-7 

1.35-7 

6.  49-7 

5606.  9 

2. 85-6 

3. 30-6 

4.  69-6 

6.  79-6 

1.02-5 

1.  37-5 

66 

6365,  0 

2.  53-7 

2.  41-7 

2.  43-7 

2.  56-7 

4.  33-7 

5.  78-7 

6415.  1 

2.  21-6 

2. 71-6 

3.  63-6 

3.  31-6 

7.  31-6 

1.  06-5 

70 

7216.2 

2.  05-7 

1.98-7 

2.  07-7 

2.  47-7 

3.  89-7 

5.  30-7 

7269. 3 

1.  78-6 

2.  18-6 

2.91-6 

4.  27-6 

6.01-6 

8.  32-6 

74 

8109.  3 

1.71-7 

1.  70-7 

1.86-7 

2.  34-7 

3.  00-7 

4.  95-7 

8166. 6 

1.  49-6 

1.82-6 

2.  42-6 

3.  49-6 

3.  06-6 

7.  08-6 

78 

9042.  0 

1.  47-7 

1.  51-7 

1.71-7 

2.  22-7 

3.  07-7 

4.  67-7 

9103.  3 

1.30-6 

1.  38-6 

2. 09-6 

2.  98-6 

4.  32-6 

6.  10-6 

82 

10009.  4 

1.30-7 

1.  37-7 

1.  32-7 

2.  11-7 

2. 99-7 

4.  42-7 

10073. 7 

1.  17-6 

1.  42-6 

2.  04-6 

2.  64-6 

3.  83-6 

5.  43-6 

87 

11239.6 

1.  16-7 

1.  23-7 

1.  48-7 

1.  98-7 

2.  82-7 

4. 13-7 

11332. 3 

1.09-6 

1.31-6 

1.  74-6 

2.  39-6 

3.  43-6 

4.  93-6 

92 

12342.  4 

1.09-7 

1.  13-7 

1.  38-7 

1.83-7 

2.  63-7 

3, 84-7 

12622.  9 

1.08-6 

1.32-6 

1.  63-6 

2.  26-6 

3.  25-6 

4. 69-6 

85 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  22  <  Z  ^  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  Cl  -  J7 


z 

aE 

£'*.  008 

E'«.  04 

E  '=.  10 

E'«,  21 

E  41 

E'=.  75 

LE 

E'=.  008 

E'».  04 

E'«.  10 

E'=.  21 

E'o.  41 

22 

431.  7 

4.  36-6 

5.  20-6 

7.  12-6 

1.  06-5 

1.  59-5 

2.  25-5 

439.  3 

2.  63-4 

3. 29-4 

4.  38-4 

6.  11-4 

8.  40-4 

26 

693.  2 

5.  06-6 

6.  39-6 

9.  32-6 

1.  52-5 

2.  24-3 

3.  22-5 

702.0 

1.  42-4 

1.  74-4 

2.  29-4 

3.  42-4 

4.  38-4 

30 

1014.3 

5  94-6 

7.  56-6 

1.  11-5 

1.  76-5 

2.  74-5 

3.  95-5 

1022.  5 

7.  95-3 

9.  66-5 

1.  26-4 

1.  74-4 

2.  43-4 

34 

1395.  3 

7.  10-6 

9.  18-6 

1.  34-5 

2.  16-5 

3.  38-5 

4.  86-5 

1400.  9 

4.  36-3 

3.  49-5 

7.  06-3 

9.  72-3 

1.  35-4 

38 

1833.  3 

1.  99-5 

2.  60-5 

3.  66-5 

3.  63-5 

8.  38-3 

1.  19-4 

1837.  9 

1.  39-3 

1. 30-3 

1.  69-3 

1.  97-5 

2.  38-3 

42 

2329.  8 

1.  56-5 

1.  93-5 

2.  57-3 

3.  70-3 

5.  38-3 

7.  31-3 

2338.  4 

4.  16-6 

4. 26-6 

4.  92-6 

6.  12-6 

8.  13-6 

46 

2888.  7 

3.  45-6 

3. 68-6 

4.  19-6 

5.  18-6 

6.  71-6 

9.  12-6 

2899.  8 

3.  88-6 

4. 22-6 

5.  29-6 

7.  39-6 

1.07-3 

50 

3509.  8 

2.  56-6 

2.  66-6 

2. 94-6 

3.  32-6 

4.  42-6 

6.  09-6 

3521.  4 

4.  03-6 

4. 35-6 

5.  93-6 

8.  68-6 

1.31-5 

S4 

4191. 2 

2.  36-6 

2.  50-6 

2.  84-6 

3.  31-6 

4.  51-6 

6.  33-6 

4203.  0 

4.  78-6 

3.  57-6 

7.  30-6 

1.  13-5 

1.  73-3 

38 

4932.  8 

2.  51-6 

2. 76-6 

3.  28-6 

4.  27-6 

5.  76-6 

8.  23-6 

4944.  5 

6.  92-6 

8. 33-6 

1.  15-5 

1.  76-3 

2.  73-3 

62 

5734.  7 

3.  50-6 

4.  04-6 

3.  12-6 

8.  32-6 

1.  02-3 

1.  46-3 

3745.  4 

1.38-3 

1.  71-5 

2.  41-3 

3.  73-3 

3.  80-3 

66 

6393.  6 

1.  22-5 

1.  S0-5 

2.  03-5 

3.  13-5 

4.  38-3 

6.  74-3 

6601.  8 

3.  05-3 

6. 40-5 

9.  13-3 

1.  42-4 

2.  21-4 

70 

7489.  6 

2.  42-4 

3. 09-4 

4.  41-4 

6.  83-4 

1.  03-3 

1.  36-3 

7320.  1 

2.  98-6 

3.71-6 

5.  28-6 

8.  14-6 

1.29-3 

74 

8412. 0 

2.  75-4 

3.  51-4 

3.  02-4 

7.  71-4 

1.  18-3 

1.  75-3 

8483.  3 

1.09-4 

9.  29-3 

7.  08-3 

4.  72-5 

2.  87-3 

78 

9373. 8 

2.  79-4 

3.  57-4 

3.  09-4 

7.  73-4 

1.  19-3 

1.  73-3 

9453.  7 

1.  21-4 

1.  02-4 

7.  63-3 

4.  86-5 

2.  34-3 

82 

10373.  0 

2. 85-4 

3. 65-4 

5.  26-4 

7.  81-4 

1.  19-3 

1.  76-3 

10459.  6 

1.  14-4 

9.  65-5 

7. 22-5 

4.  60-3 

2.  42-5 

87 

11667.  7 

3.  02-4 

3. 83-4 

5.  41-4 

8.  03-4 

1.  21-3 

1.  79-3 

11762.  8 

1.  06-4 

8.  94-5 

6. 69-3 

4.  2  S-5 

2.  26-5 

92 

13002.  4 

3.  28-4 

4.  18-4 

5.  75-4 

8.  42-4 

1.  26-3 

1.  87-3 

13106. 6 

9.  94-5 

8  36-5 

6.  25-5 

3.  97-5 

2.  10-5 

Z 

ae 

E'*.  008 

L'«=.  04 

Cl  -  J8 

E'».  10  E'*».  21 

E 41 

E 73 

AE 

E'».  008 

E'«.  04 

Cl  -  J9 

E'“.  10 

E'-. 21 

E  '*».  41 

22 

443.  6 

7.  51-5 

6.  76-5 

6.  35-5 

6. 20-5 

5.  87-5 

6.  60-5 

483.  5 

2.  16-3 

2. 05-3 

2.  00-3 

2.  16-3 

2.  62-3 

26 

711.  4 

5.  42-5 

5.  48-5 

6.  03-5 

7.  82-5 

8.  70-3 

1.  11-4 

757.  7 

1.64-3 

1.  76-3 

2. 07-3 

2. 74-3 

3.  87-3 

30 

1044.  1 

3.  78-5 

3. 90-3 

4.  37-5 

5.  27-5 

6.  70-5 

8.  58-5 

1090.  9 

1.31-3 

1.  52-3 

1.  97-3 

2.  83-3 

4,  22-3 

34 

1443.  9 

2.  69-5 

2.  76-5 

3.  01-5 

3.  60-5 

4.  52-5 

5.  71-3 

1482.  4 

1.  04-3 

1.25-3 

1.  69-3 

2. 51-3 

3.81-3 

38 

1913.  3 

2.  26-5 

2.  27-5 

2.  40-5 

2.  73-5 

3.  34-5 

4.  16-3 

1931. 7 

8.  33-4 

1. 02-3 

1. 40-3 

2.  11-3 

3.  24-3 

42 

2438.  3 

6.  86-4 

8. 45-4 

1.  18-3 

1.  78-3 

2.  74-3 

3.  97-3 

2454.  5 

3.  60-5 

3.  16-5 

2. 43-5 

2.  03-5 

1.  60-5 

46 

3001. 2 

5.  72-4 

7.  08-4 

9.  89-4 

1.  50-3 

2.  32-3 

3.  40-3 

3035.  4 

3.  31-4 

2. 82-4 

2.  15-4 

1.  41-4 

8.  23-3 

50 

3619.  7 

4.  86-4 

6. 04-4 

8.  48-4 

1.29-3 

2.  00-3 

2.  95-3 

3659.  7 

2.  79-4 

2. 37-4 

1.79-4 

1.  13-4 

6.  17-5 

54 

4292.  7 

4.  20-4 

5.  25-4 

7.  39-4 

1.  13-3 

1.73-3 

2.  59-3 

4338.  1 

2.  39-4 

2. 03-4 

1.  33-4 

9.  79-5 

5.  24-5 

58 

5019.  1 

3. 68-4 

4. 62-4 

6.  33-4 

1.  00-3 

1.  55-3 

2.  30-3 

5069.  5 

2.  08-4 

1.76-4 

1.33-4 

8. 38-3 

4.  69-3 

62 

3797. 8 

3.  23-4 

4.  07-4 

3.  78-4 

9.  15-4 

1.37-3 

2. 04-3 

5852.  6 

1.  83-4 

1.  35-4 

1. 17-4 

7, 63-3 

4.  29-5 

66 

6631. 7 

2.  32-4 

3. 18-4 

4.  52-4 

7.  08-4 

1.07-3 

1.  59-3 

6683.  8 

1.  62-4 

1.37-4 

1.04-4 

6. 90-5 

4.  06-5 

70 

7535.  6 

5.  92-3 

7.  00-3 

9.  23-5 

1.  36-4 

2. 01-4 

2. 93-4 

7370.  0 

1.  38-4 

1.  18-4 

9.  08-5 

6. 22-3 

4.  02-3 

74 

8503.  6 

4.  00-6 

3.  38-6 

2.  57-6 

1.  70-6 

1.  03-6 

7.  05-7 

8527.  2 

3.  19-5 

3.  07-5 

3. 03-3 

3.  30-5 

4.  05-5 

78 

9546.  7 

3.  85-7 

3.  44-7 

3.  01-7 

2.  70-7 

2.  59-7 

3. 23-7 

9566.  4 

6.  60-6 

7.  18-6 

8. 52-6 

1.  13-3 

1.  38-3 

82 

10649.  9 

2.  71-7 

2. 55-7 

2.  26-7 

2.  41-7 
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3.  07-7 
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2.  32-7 
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2. 89-7 
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50 
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3834.  7 
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2.  69-4 

34 

4330.  5 

3.  02-4 

2. 44-4 

1.74-4 
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6.  35-3 
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4551.2 

9.  20-4 

7. 36-4 
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3. 89-4 
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5329.  1 
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5.  35-4 
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4.  16-3 
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3.  32-3 

6.  38-3 

8.  49-3 
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6169.  3 

1.  01-3 

8. 68-4 

7.  11-4 
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5.  59-4 
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6227.  3 

3. 08-3 

3. 36-3 
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66 

7072.  0 

9.  49-4 

8. 40-4 

7.  23-4 

6.  50-4 
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7.  85-4 
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3.  90-4 
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3. 15-4 

78 

10157.  9 

8. 35-4 

7. 87-4 

7.  33-4 

7.  74-4 

8. 94-4 

1.  12-3 

10234. 6 

3. 09-4 

2. 44-4 

1. 68-4 

1.00-4 

3.  63-5 

82 

11313.  9 

8. 04-4 

7. 69-4 

7.  52-4 

7.  93-4 

9.  36-4 

1.  19-3 

11418. 5 

2.81-4 

2. 22-4 

1.  53-4 

8. 97-3 

4. 83-3 
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12849.  3 

7. 66-4 

7. 44-4 

7.  44-4 

8. 04-4 

9. 66-4 

1.25-3 

12964.  0 

2.  79-4 

2.31-4 

1.76-4 

1,31-4 

1.  10-4 

92 

14486.  2 

7.  30-4 

7. 17-4 

7.  29-4 

8.  02-4 

9.  78-4 

1.28-3 
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334.9 

1.  16-2 

9. 34-3 

6.  62-3 

4.  03-3 

2.  19-3 

1.28-3 

539.  4 

3.  21-3 

4. 43-3 

3.  53-3 

2.  90-3 

2.  73-3 
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823.8 

7.  51-3 
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4.  32-3 
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1.  31-3 
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1173.4 

3.  15-3 

4.  16-3 

2.  95-3 

1.  82-3 

1.03-3 

6.  32-4 

1183.9 

7.  01-3 

7.  34-3 

8.  10-3 

9.  36-3 

1.20-2 

34 

1383.6 

3.  69-3 

2. 97-3 

2  09-3 

1.  26-3 

6.  82-a 

3.  96-4 

1397.  7 

7.  87-3 

8. 49-3 

9. 6773 

1.  17-2 

1.48-2 

38 

2054.  7 

2.  74-3 

2. 19-3 

1.  52-3 

8.  92-4 

4.  43-4 

2.  13-4 

2072.  3 

7.  86-3 

8. 37-3 

9. 88-3 

1.21-2 

1,  33-2 

42 

2386. 9 

2.  11-3 

1.  68-3 

1.  16-3 

6.  69-4 

3.  18-4 

1.  36-4 

2608. 9 

7.  29-3 

7. 98-3 

9. 23-3 

1.  13-2 

1.44-2 
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3188.  3 

1.07-3 

1.  29-3 

1.  71-3 

2.  42-3 

3.  39-3 

5.  02-3 

3207.  3 

6.  29-3 

6.  88-3 

7.  93-3 

9.  68-3 

1.22-2 
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3867.  0 

6.  28-3 

7.  00-3 

8.  29-3 

1.04-2 

1.36-2 

1.78-2 

3881.  1 

4.  43-4 

4.  99-4 

6.  24-4 

8.  68-4 

1.31-3 

34 

4590.  8 

3.  16-3 

5.  70-3 

6.  66-3 

8.  27-3 
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1.39-2 
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6.  60-3 
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66 
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3.  24-3 
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8211.6 

1.13-2 

1.29-2 

1.  35-2 

1.96-2 

2. 38-2 
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4. 11-3 

4.  83-3 

6.  07-3 
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7.  37-3 
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11585.  6 
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3. 04-3 

3.  61-3 

4.  33-3 

6.  04-3 

3.  23-3 

14878.  1 

6. 22-3 

7. 06-3 

8. 32-3 

1.C9-2 

1.  46-2 

86 

Atomic  Data  and  Nuclear  Data  Tables.  Vol.  4 

E'«.  75 
1.  12-3 
5.  86-4 
3.  23-4 
1.  78-4 
2. 90-5 
1.  17-5 
1.  60-5 

1.  96-5 

2.  61-5 
4. 12-5 
8.  70-5 
3. 30-4 
1.  96-5 
1.  92-5 
1.  16-5 
1. l*-5 
1.  07-5 
9. 89-6 


E'«.  75 
3. 41-3 

5.  44-3 

6.  02-3 
5.  45-3 
4. 66-3 

1.  29-5 

4.  80-5 

2.  96-5 
2.  52-5 
2. 44-5 
2. 44-5 
2. 55-5 
3. 02-5 

5.  48-5 
2.  25-5 
1.08-5 
5.  20-6 
2.  80-6 


E 75 
1.  32-2 
9.  29-3 

7.  09-3 
5.  73-3 
4. 79-3 
4. 30-3 
1.  22-4 

1.  68-4 

2.  58-4 
1.  11-2 

8.  06-3 
4.  60-3 
1.72-3 

3.  Q0-4 
3.  83-5 
3.  00-5 

1.  16-4 

2.  00-4 


E'».  75 
3.  02-3 
8.  70-3 
1.  51-2 
1.  88-2 
1.95-2 
1.  83-2 
1.  57-2 
1.  89-3 

3.  79-3 

1.  57-4 

4.  37-2 
3.  86-2 
3.  42-2 
3.  05-2 

2.  74-2 
2. 48-2 
2. 21-2 
1.  99-2 


No.  1.  May  1991 


D.  H.  SAMPSON,  H.  L.  ZHANG,  and  C.  J.  FONTES 


e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zen-  Rydbergs,  22  Z  92 
See  page  31  for  Explanation  of  Tables 
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E'«.  21 

E 41 
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542.7 

5.  97-3 

5.  60-3 

5.  38-3 

5.  63-3 

6,  59-3 

8.  19-3 

544.  4 

1.  22-2 

1  28-2 

1.42-2 

1.  70-2 

2.  15-2 

2.  74-2 

26 

837.  4 

3.  34-3 

2.  91-3 

2.  47-3 

2.  22-3 

2.  32-3 

2.73-3 
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1.  39-2 
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1.  98-2 

2.  42-2 

3.  08-2 
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5.  17-3 
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2.  95-3 

2. 72-3 

2.  52-3 

2.  48-3 

2.  73-3 
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2101.  4 

2.  81-2 

3. 19-2 

3.  83-2 

4.  82-2 

6.  24-2 

7.  98-2 

42 

2629. 3 

2.  35-3 

2.  15-3 

1.  96-3 

1.  90-3 

2.  06-3 
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4.  73-2 

6.  12-2 

7.  87-2 
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2.  06-3 

1.  91-3 

1.79-3 

1.79-3 

2.  00-3 
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2.  48-2 

2.81-2 

3.  37-2 

4.  26-2 

5.  51-2 

7.  12-2 

50 
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1.  95-3 

1.  87-3 

1.  83-3 

1.  93-3 

2.  23-3 
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2.  16-2 

2. 44-2 

2.  92-2 

3.  67-2 

4.  75-2 
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1.  70-2 
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2.  96-2 
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1.  65-2 
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2.  87-2 

3.  76-2 
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3.  81-4 
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3.  60-4 

3.  63-4 

3.  43-4 

4.  54-4 
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7.  91-6 
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6.  44-6 

5. 84-6 

7.  52-6 
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2.  06-4 
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2.  26-4 

2.  71-4 
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l.  13-4 
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7.  14-5 
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7.  54-6 
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9.  84-6 
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1.  44-4 
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2.  80-4 
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3.  73-6 

4. 62-6 
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1.  10-4 
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2. 26-6 
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3.  98-6 
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9.  51-3 

9.  40-5 

9.  79-5 

1.  13-4 

1. 56-4 
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1.  28-6 

1. 42-6 

1.  75-6 

2.  45-6 

3.  78-6 

5.  78-6 
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8.  60-3 

8.  47-5 

8.  73-3 

1.  02-4 

1.  37-4 
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1.  27-1 
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1.  96-1 
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9.  07-2 

1.03-1 

1.  25-1 

1. 59-1 

2.  10-1 

2.  74-1 
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848.  7 

7.  36-2 

8.  35-2 

1.01-1 

1.  27-1 

1.  65-1 

2.  12-1 

872.  9 

6.  20-2 

7. 00-2 

8.  41-2 

1.  06-1 

1.39-1 

1.  81-1 
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1210. 4 

4.  77-2 

5.  41-2 

6.  49-2 

8.  16-2 

1.  06-1 

1.  35-1 
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3.  81-2 

4. 27-2 

5.  08-2 

6.  38-2 

8.  29-2 

1.  07-1 

34 

1638. 5 

2.  76-2 

3.  12-2 

3.  73-2 

4.  67-2 

6.  04-2 

7.  71-2 
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2.  37-2 
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3.  10-2 

3.  85-2 

4.  98-2 

6.  39-2 
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1.  89-2 
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2.  76-2 
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4.  57-2 
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8.  03-3 
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1.  70-2 
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2.  50-2 

3.  24-2 
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6.  35-3 

7.  80-3 

9.  98-3 

1.  29-2 
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1.  91-2 

2.  40-2 

3.  12-2 

4.  06-2 

50 

4084.  8 

3.  46-3 

3. 74-3 

4.  28-3 

5.  22-3 

6.  66-3 

8.  64-3 

4123. 6 

1.  27-2 

1.  43-2 

1.70-2 

2.  15-2 

2.  80-2 

3.  66-2 

54 

4899.  1 

2.  54-3 

2. 73-3 

3.  10-3 

3.  75-3 

4.  79-3 

6.  23-3 

4940.  4 

1.  08-2 

1.22-2 

1.  45-2 

1.  84-2 

2.  39-2 

3.  15-2 

58 

5804. 2 

1.  96-3 

2.  09-3 

2.  35-3 

2.  84-3 

3.  62-3 

4.  74-3 

5848. 0 

9.  10-3 

1.  03-2 

1.  22-2 

1.  55-2 

2.  02-2 

2.  68-2 

62 

6806. 6 

1.  56-3 

1.  66-3 

1.86-3 

2.  23-3 

2.  84-3 

3.  73-3 

6852.  7 

7.  66-3 

8.  63-3 

1.03-2 

1.  30-2 

I.  71-2 

2.  27-2 

66 

7913. 8 

1.  27-3 

1.  35-3 

1.  50-3 

1.80-3 

2.  30-3 

3.  03-3 

7962.  1 

6.  47-3 

7. 29-3 

8.71-3 

1.  10-2 

1.  43-2 

1.  93-2 

70 

9134.  5 

1.  06-3 

1. 12-3 

1.24-3 

1.  49-3 

1.  90-3 

2.  50-3 

9184.  9 

5.  48-3 

6. 17-3 

7.  37-3 

9.  34-3 

1.  23-2 

1.65-2 

74 

10479. 0 

8.  92-4 

9. 39-4 

1.  04-3 

1.25-3 

1.  59-3 

2.  10-3 

10531.  4 

4.  65-3 

5.  23-3 

6.  26-3 

7.  94-3 

1.  05-2 

1.  41-2 

78 

11959.  5 

7.  59-4 

7.  99-4 

8.  85-4 

1.06-3 

1.35-3 

1.  79-3 

12013.  7 

3.  95-3 

4. 45-3 

5.  32-3 

6.  75-3 

8.  9B-3 

1.21-2 

82 

13590. 5 

6.  52-4 

6.  85-4 

7.  58-4 

9.  05-4 

1.  16-3 

l.  55-3 

13646. 3 

3.  36-3 

3. 78-3 

4.  52-3 

5.  75-3 

7.  68-3 

1.  04-2 

87 

15867.  5 

5.  43-4 

5.  70-4 

6.  31-4 

7.  53-4 

9.  73-4 

1.31-3 

15924. 9 

2.  74-3 

3.  08-3 

3.  69-3 

4.  70-3 

6.31-3 

8.  60-3 

92 

18449.  0 

4.  55-4 

4. 78-4 

5.  29-4 

6. 32-4 

8.  21-4 

l.  12-3 

18507.  5 

2.  22-3 

2.  50-3 

3.  00-3 

3.  83-3 

5.  17-3 

7.  16-3 

Cl  -  J18  Cl  -  J19 


Z 

A  E 

E  '*=.  008 

E'«.  04 

E'=.  10 

E  21 

E'».  41 

E's.  75 

A  E 

E  '=.  008 

E'«.  04 

E'-.  10 

E 21 

E'«.  41 

E'-.  75 

22 

574.  4 

6.  79-3 

6.  87-3 

7.  33-3 

8.  54-3 

1.  07-2 

1.  38-2 

629.8 

3.  21-3 

3.  44-3 

4.  11-3 

5. 67-3 

8.  58-3 

1.  29-2 

26 

874.  9 

1.  34-2 

1.  48-2 

1.  74-2 

2.  17-2 

2.  81-2 

3.  64-2 

944.7 

2.  54-3 

2.  80-3 

3.  44-3 

4.  78-3 

7.  23-3 

1.  07-2 

30 

1239.  4 

1.  82-2 

2.  05-2 

2.  45-2 

3.  08-2 

4.  00-2 

5.  15-2 

1325.  4 

2.  08-3 

2.  34-3 

2.  92-3 

4.  09-3 

6.  15-3 

9.  00-3 

34 

1670. 6 

1.  75-2 

1.  98-2 

2.  36-2 

2.  97-2 

3.  86-2 

4.  94-2 

1774.  0 

1.  75-3 

1.99-3 

2.  51-3 

3. 53-3 

5.  28-3 

7.  66-3 

38 

2171. 6 

1.  34-2 

1.  50-2 

1.79-2 

2.  24-2 

2.  90-2 

3.71-2 

2293.  0 

1.  50-3 

1.71-3 

2.  17-3 

3. 06-3 

4.  36-3 

6.  60-3 

42 

2746.  3 

8.  14-3 

8. 97-3 

1.05-2 

1.  29-2 

1.  66-2 

2.  12-2 

2885.  6 

1.29-3 

1.  48-3 

1.  88-3 

2.  65-3 

3.  94-3 

3.  73-3 

46 

3399.  0 

4.  07-3 

4. 30-3 

4.  79-3 

5.  69-3 

7.  12-3 

9.  08-3 

3555.  5 

1.  11-3 

1.  28-3 

1.62-3 

2.  29-3 

3.  40-3 

4.  98-3 

50 

4134.  1 

2.  10-3 

2. 08-3 

2.  12-3 

2. 33-3 

2.  77-3 

3.  47-3 

4306. 7 

9.  52-4 

1. 10-3 

1.  40-3 

1.  97-3 

2.  92-3 

4.  31-3 

54 

4956.  5 

1.28-3 

1.  18-3 

1.  09-3 

1.06-3 

1.  16-3 

1.  40-3 

5144.4 

8.  14-4 

9.  36-4 

1.  19-3 

1.  68-3 

2.  30-3 

3.  71-3 

58 

5872.  0 

8.  95-4 

7.  83-4 

6.  56-4 

5.  63-4 

5.  44-4 

6.  14-4 

6074.  2 

6.  93-4 

7. 95-4 

1.01-3 

1.  42-3 

2.  13-3 

3.  18-3 

62 

6887.  1 

6.81-4 

5.  76-4 

4.  51-4 

3.  44-4 

2.  88-4 

2.  94-4 

7102.  8 

3.  87-4 

6.  72-4 

8. 31-4 

1.20-3 

1.  80-3 

2.  70-3 

66 

8009.  9 

5.  45-4 

4.  52-4 

3.  38-4 

2. 33-4 

1.  70-4 

1.  32-4 

8238.  0 

4.  96-4 

3.  63-4 

7.  12-4 

1.  00-3 

1.  31-3 

2.  28-3 

70 

9249.  5 

4.  50-4 

3. 68-4 

2.  68-4 

1.  74-4 

1.  11-4 

8.  52-3 

9488.  9 

4.  17-4 

4.  72-4 

3.  92-4 

8. 33-4 

1.26-3 

l.  90-3 

74 

10616.  5 

3.  77-4 

3. 07-4 

2.  20-4 

1. 38-4 

7.  94-5 

3.  20-5 

10866.  2 

3.  50-4 

3. 92-4 

4.  89-4 

6. 86-4 

1.  04-3 

1.  38-3 

78 

12123.8 

3.  20-4 

2. 60-4 

1.  85-4 

1.  13-4 

6.  08-5 

3.  47-3 

12382.  3 

2.  93-4 

3. 23-4 

4.01-4 

3.  60-4 

8.  33-4 

1.29-3 

82 

13786. 3 

2.  74-4 

2. 22-4 

1.  58-4 

9. 50-5 

4.  91-5 

2.  52-5 

14033.  1 

2.  46-4 

2.  69-4 

3. 27-4 

4. 34-4 

6.  92-4 

1.05-3 

87 

16110.  3 

2.  26-4 

1. 84-4 

1.31-4 

7.  81-5 

3.  93-3 

1.86-3 

16386. 0 

1.98-4 

2.  12-4 

2. 52-4 

3. 44-4 

3.  23-4 

8.  07-4 

92 

18748. 5 

1.87-4 

1.  52-4 

1.  09-4 

6. 51-5 

3.  24-5 

1.  48-5 

19032.  9 

1.  62-4 

1.69-4 

1.93-4 

2. 37-4 

3.  89-4 

6.  16-4 

Cl  -  K1  Cl  -  K2 


Z 

ae 

E'=.  008 

E#«=.  04 

E'«.  10 

E's.21 

E'“.  41 

E'-.  73 

ae 

E'-.  008 

E'«.  04 

E'«.  10 

E  21 

E'«.  41 

E'».  73 

22 

413.2 

4.  06-3 

3.  50-3 

2.  72-3 

1.  83-5 

1.02-3 

4.  96-6 

416.8 

1.09-3 

8. 31-6 

5.  74-6 

3.  27-6 

1.62-6 

7.  99-7 

26 

666.4 

2.  19-5 

1.  87-3 

1.  44-5 

9.  46-6 

5.  21-6 

2.  52-6 

670.  7 

8.  67-6 

7.  02-6 

3.  02-6 

3.  10-6 

1.68-6 

9.  04-7 

30 

973.8 

1.06-5 

8. 97-6 

6.  76-6 

4.  38-6 

2.  40-6 

1.20-6 

979.  6 

7.  84-6 

6.  53-6 

4.  83-6 

3.  1 1-6 

1.73-6 

9.  21-7 

34 

1332.  2 

5.  13-6 

4.  27-6 

3.  16-6 

2.  03-6 

1.  13-6 

6.  07-7 

1341.9 

6.  18-6 

3.  20-6 

3.  90-6 

2.  33-6 

1.  40-6 

7.  31-7 

38 

1738.  6 

2.  74-6 

2.  26-6 

1.65-6 

1,  06-6 

6.  06-7 

3.  58-7 

1733.  1 

4.  27-6 

3.  60-6 

2.  70-6 

1.  73-6 

9.  68-7 

4.  99-7 

42 

2189.  6 

1.  59-6 

1.30-6 

9.  48-7 

6.  08-7 

3.  61-7 

2.31-7 

2216.  4 

2.  80-6 

2.  36-6 

1.77-6 

1.  14-6 

6.  30-7 

3.  25-7 

46 

2680.  9 

9.  77-7 

7.  93-7 

3.  76-7 

3.  71-7 

2.  27-7 

1.  33-7 

2722.  3 

1.61-6 

1. 52-6 

1.  14-6 

7.  32-7 

4.  04-7 

2.  09-7 

50 

3207.  7 

6.  18-7 

5.  01-7 

3.  62-7 

2.  33-7 

1.  48-7 

1.03-7 

3269.  6 

1.  16-6 

9.  74-7 

7.  28-7 

4.  68-7 

2.  39-7 

1.34-7 

54 

3764.  2 

3.  99-7 

3. 23-7 

2.  34-7 

1.  52-7 

9.  77-8 

7.  23-8 

3833.  1 

7.  48-7 

6. 27-7 

4.  68-7 

3.  01-7 

1.  66-7 

8.  68-8 

58 

4343.  9 

2.  63-7 

2. 12-7 

1.  53-7 

1.00-7 

6.  36-8 

3.  02-8 

4468.  0 

4.  83-7 

4. 06-7 

3.  03-7 

1.  94-7 

1.08-7 

3.  66-8 

62 

4938.  7 

1.76-7 

1.42-7 

1.  02-7 

6.71-8 

4.  46-8 

3.  30-8 

5108.  0 

3.  17-7 

2.  65-7 

1.98-7 

1.27-7 

7.  03-8 

3.  72-8 

66 

5339.  6 

1.  19-7 

9. 38-8 

6.  90-8 

4.  33-8 

3.  06-8 

2. 46-8 

3766.  2 

2.  09-7 

1.73-7 

1.30-7 

8.  35-8 

4.  64-8 

2.  47-8 

70 

6133.7 

8.  17-8 

6.  57-8 

4.  73-8 

3.  13-8 

2.  13-8 

1.74-8 

6434.  1 

1.39-7 

1.  17-7 

0.  66-8 

3.  36-8 

3.  09-8 

1.66-8 

74 

6714.2 

5.  69-8 

4.  37-8 

3.  28-8 

2.  17-8 

1.  49-8 

1.  24-8 

7101.8 

9,  38-8 

7.  83-8 

3.  82-8 

3.  74-8 

2.  08-8 

1.  12-8 

78 

7259.  9 

4,  02-8 

3. 22-8 

2.  31-8 

1.  33-8 

1.06-8 

8.  97-9 

7757.  3 

6.  37-8 

3.  32-8 

3.  93-8 

2.  34-8 

1.  41-8 

7.  64-9 

82 

7754.  3 

2.  88-8 

2. 30-8 

1.64-8 

1.09-3 

7.  38-9 

6.  32-9 

8387.  0 

4.  37-8 

3. 65-8 

2.71-8 

1.  74-8 

9.  69-9 

3.  26-9 

87 

8267.  0 

1.93-8 

1.  33-8 

1.09-8 

7.  21-9 

3.  06-9 

4.  43-9 

9110.6 

2.  77-8 

2. 30-8 

1.71-8 

1.  10-8 

6.  12-9 

3.  33-9 

92 

8610.7 

1.32-8 

1.04-8 

7.  38-9 

4.  86-9 

3.  42-9 

3.03-9 

9723.  8 

1.78-8 

1.  48-8 

1.09-8 

7.  03-9 

3.  92-9 

2. 14-9 

87 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  S2  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Zeir  Rydbergs,  22  <  Z  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  K3  ci  -  M 


2 

A  E 

E'«.  008 

E  '=.  04 

E  10 

E 21 

E  41 

E'=.  73 

A  E 

E  '=,  008 

E'=*.  04 

E'=.  10 

E 21 

E'=*.  41 

E'«.  73 

22 

421.  1 

1.  19-5 

9.  32-6 

6.  35-6 

3.  64-6 

1.  75-6 

7.  56-7 

428.  4 

1.  09-5 

8. 99-6 

6.  91-6 

5.  28-6 

4.  44-6 

4.  26-6 

26 

681.  3 

9.  62-6 

7.  82-6 

5.  58-6 

3.  39-6 

1.  72-6 

7  80-7 

688.  6 

6.  66-6 

3.  54-6 

4.  32-6 

3.  36-6 

2.  87-6 

2.  77-6 

30 

1001.  6 

7.  98-6 

6. 60-6 

4.  83-6 

3.  01-6 

1.  56-o 

7  19-7 

1007.  4 

4.  37-6 

3. 66-6 

2.  87-6 

2.  24-6 

1.92-6 

1.  85-6 

34 

1381. 9 

6.  75-6 

5.  65-6 

4.  18-6 

2.  64-6 

1.  39-6 

6.  43-7 

1384.  2 

3.  03-6 

2. 35-6 

2.01-6 

1.  57-6 

1.  34-6 

1.  29-6 

38 

1818.  4 

2.  34-6 

1.  98-6 

1  57-6 

1,  22-6 

1.  02-6 

9.  32-7 

1822. 2 

5.  74-6 

4. 83-6 

3.  60-6 

2.  20-6 

1.21-6 

5.  60-7 

42 

2309.  2 

1.  75-6 

1  49-6 

1.  18-6 

9.  20-7 

7.  63-7 

7.  13-7 

2322. 3 

5.  26-6 

4. 44-6 

3.  33-6 

2.  12-6 

1.  12-6 

3.  22-7 

46 

2855.  8 

1.  34-6 

1.  14-6 

9.  11-7 

7.  09-7 

5.  87-7 

5.  50-7 

2883.  0 

5.  13-6 

4. 35-6 

3.  27-6 

2.  09-6 

1.  11-6 

5.  13-7 

SO 

3457  1 

1.  04-6 

8.  86-7 

7.  09-7 

5.  53-7 

4.  37-7 

4.  28-7 

3303.  5 

5.  49-6 

4. 63-6 

3.  50-6 

2.  23-6 

1.  18-6 

5.  48-7 

54 

4111.  7 

8.  08-7 

6, 93-7 

5.  56-7 

4.  33-7 

3.  57-7 

3.  35-7 

4184.  0 

6.  64-6 

5.  63-6 

4.  23-6 

2.  70-6 

1.  43-6 

6.  60-7 

58 

4818.  3 

6.  34-7 

5.  45-7 

4.  38-7 

3.  41-7 

2.  81-7 

2.  63-7 

4924.  4 

9.  69-6 

8.21-6 

6.  17-6 

3.  93-6 

2.  07-6 

9.  54-7 

62 

5575.  1 

5.  01-7 

4.  31-7 

3.  46-7 

2.  69-7 

2.21-7 

2.  07-7 

5723.  9 

1.  96-5 

1.  66-5 

1.24-5 

7.91-6 

4.  16-6 

1.  91-6 

66 

6379.  9 

3.  98-7 

3. 43-7 

2.  75-7 

2. 14-7 

1.  74-7 

1  63-7 

6376. 3 

7.  26-3 

6.  14-3 

4.  60-5 

2.  92-5 

1.  53-5 

6. 99-6 

70 

7230.  4 

3.  17-7 

2. 73-7 

2.  19-7 

1.  69-7 

1.  37-7 

1.  28-7 

7462.  7 

1.  83-4 

1. 33-4 

1.  16-4 

7.  34-5 

3  84-5 

1.  75-5 

74 

8123. 5 

2.  54-7 

2. 19-7 

1.  75-7 

l.  35-7 

1.  08-7 

1.  01-7 

8383. 3 

1.  92-4 

1.62-4 

1.  21-4 

7.  67-5 

4.00-3 

1.  82-5 

78 

9055.  8 

2.  04-7 

1.  76-7 

1.  40-7 

1.  07-7 

8.  37-8 

7.  94-8 

9343. 2 

1.  81-4 

1. 33-4 

1.  14-4 

7.  23-5 

3.  78-5 

1.  72-3 

82 

10022.  9 

1  64-7 

1  41-7 

1.  13-7 

8.  55-8 

6.  76-8 

6.  23-8 

10340. 0 

l.  70-4 

1  43-4 

1.  07-4 

6.  79-5 

3.  54-5 

1.  60-5 

87 

11272.3 

1  26-7 

1.  08-7 

8.  56-8 

6.  44-8 

5.  03-8 

4.  60-8 

11631. 5 

1.  58-4 

1.  33-4 

9.  93-5 

6.  29-5 

3.  2Q-5 

1.  48-5 

92 

12554.  1 

9  59-8 

8.  21-8 

6. 49-8 

4.  84-8 

3. 73-8 

3. 39-8 

12962. 4 

1.  48-4 

1.  23-4 

9.  29-3 

5.  88-3 

3. 07-5 

1.  38-5 

Cl  -  K5  Cl  -  K6 


2 

A  E 

r. 

a.  008 

E'o.  04 

E'b.  10 

E '*=.  21 

E  '*=.  41 

E  75 

AE 

E'o.  008 

E'=.  04 

E'=. 10 

E  '=.  21 

E'=.41 

E'a.  75 

22 

432.  4 

3. 

54-6 

2.  79-6 

l  93-6 

1.  15-6 

6.  25-7 

3.  64-7 

480.  9 

2.  75-3 

2.  36-3 

1.  82-3 

1.20-3 

6.  53-4 

3.  08-4 

26 

694.7 

3 

44-6 

2.  81-6 

2.  34-6 

1.  31-6 

7.  78-7 

4.  95-7 

753.  1 

1.  78-3 

1.  52-3 

1.  17-3 

7.  62-4 

4.  11-4 

1.  92-4 

30 

1016.  8 

3 

37-6 

2.81-6 

2.  10-6 

1.  39-6 

8.  55-7 

5.  60-7 

1084. 3 

1.  25-3 

1.  07-3 

8.  15-4 

5.  28-4 

2.  82-4 

1.  31-4 

34 

1398.9 

3. 

20-6 

2. 69-6 

2.  04-6 

1.  37-6 

8.  52-7 

5.  61-7 

1474. 0 

9.  32-4 

7. 95-4 

6.  04-4 

3.  89-4 

2.  07-4 

9.  57-5 

38 

1840.  9 

3. 

00-6 

2.  54-6 

1.  94-6 

1.31-6 

8.  16-7 

5.  34-7 

1921.  7 

7.  25-4 

6.  17-4 

4.  67-4 

3.  00-4 

1.  59-4 

7.31-5 

42 

2343.  0 

2. 

87-6 

2. 44-6 

1.  87-6 

1.  26-6 

7.  81-7 

5.  04-7 

2426. 7 

5.  82-4 

4.  95-4 

3.  73-4 

2.  39-4 

1.  26-4 

5.  80-5 

46 

2905.  1 

2. 

88-6 

2.  45-6 

1.  88-6 

1.27-6 

7.  72-7 

4.  85-7 

2988. 2 

4.  79-4 

4. 07-4 

3.  06-4 

1.  95-4 

1.  03-4 

4.  72-5 

50 

3527  3 

3. 

14-6 

2.  68-6 

2.  05-6 

1.  37-6 

8.  16-7 

4.  91-7 

3605.  2 

4.  02-4 

3. 40-4 

2.  56-4 

1.  63-4 

B.  57-5 

3.  93-5 

54 

4209.  6 

3. 

92-6 

3.  34-6 

2.  55-6 

1.  68-6 

9.  70-7 

5.  48-7 

4276.  8 

3.  41-4 

2. 89-4 

2.  17-4 

1.  38-4 

7.  24-5 

3.  31-5 

50 

4951.  7 

6. 

15-6 

5.  24-6 

3.  97-6 

2.  58-6 

1.  43-6 

7.  48-7 

5002.  1 

2.  91-4 

2. 46-4 

1.  84-4 

1.  17-4 

6.  14-5 

2.  81-5 

62 

5752.  8 

1. 

49-5 

1.26-5 

9.  52-6 

6.  10-6 

3.  27-6 

1.  57-6 

5781.  5 

2.  36-4 

2. 00-4 

1.  50-4 

9.  48-5 

4.  97-5 

2.  27-5 

66 

6606.  3 

8. 

99-5 

7. 60-5 

5.  69-5 

3.  62-5 

1.  90-5 

8.  68-6 

6625.  5 

7.  94-5 

6.71-5 

5.01-5 

3.  17-5 

1.  66-5 

7.  58-6 

70 

7518.  9 

2. 

78-5 

2.  34-5 

1.75-5 

1.  11-5 

5.  80-6 

2. 64-6 

7544.  7 

8.  05-6 

6.  77-6 

5.  05-6 

3.  20-6 

1.70-6 

8. 18-7 

74 

e498. 8 

6. 

19-6 

5.21-6 

3.  89-6 

2  46-6 

1.28-6 

5.  82-7 

8527. 5 

2.  02-6 

1.70-6 

1.  27-6 

8.  15-7 

4.  53-7 

2.  49-7 

78 

9540.  7 

2 

13-6 

1.81-6 

1.  35-6 

8.  50-7 

4.  42-7 

2. 00-7 

9571. 0 

7.  99-7 

6.  71-7 

5.  04-7 

3.  31-7 

1.98-7 

1.27-7 

82 

10643.  1 

9 

54-7 

8. 00-7 

5.  95-7 

3.  75-7 

l.  95-7 

0.  81-8 

10674. 5 

3.  95-7 

3. 32-7 

2.  51-7 

1.  70-7 

1.  11-7 

8.  19-8 

87 

12105.0 

4. 

20-7 

3. 51-7 

2.  60-7 

1.64-7 

8.  49-8 

3.  04-8 

12137.  4 

1.95-7 

1.  64-7 

1.26-7 

8.  95-8 

6.  40-8 

5.  42-8 

92 

13658.6 

2. 

11-7 

1.76-7 

1.30-7 

8.  17-8 

4. 23-8 

1.  91-8 

13691. 5 

1.08-7 

9.  17-8 

7,  14-8 

5.  27-8 

4.  09-8 

3,81-8 

Cl  -  K7  Cl  -  KB 


Z 

AE 

E  008 

E'«.  04 

E'n.  10 

E'».  21 

E  '=.  41 

E'  =  75 

AE 

E'=.  008 

E'-.  04 

E'=*.  10 

E'=*.  21 

E 41 

E'».  75 

22 

536.  1 

1  52-2 

1. 22-2 

8.  48-3 

4.  92-3 

2.  36-3 

9.  91-4 

538.  2 

7.  23-3 

5.  75-3 

3.  99-3 

2.  37-3 

1.28-3 

7.  56-4 

26 

825.8 

8.  73-3 

6. 96-3 

4.  80-3 

2.  76-3 

1.31-3 

5.  44-4 

828.  9 

5.  09-3 

4.  09-3 

2.  90-3 

1.  82-3 

1.  11-3 

7.  84-4 

30 

1176.0 

5.  36-3 

4. 25-3 

2.  91-3 

1.66-3 

7.  77-4 

3.21-4 

1180. 6 

3.  65-3 

2.  95-3 

2.  14-3 

1.  42-3 

9.  53-4 

7. 50-4 

34 

1587.0 

3.  55-3 

2. 80-3 

1.  91-3 

1.  08-3 

5.  04-4 

2.  11-4 

1593. 0 

2.  72-3 

2.21-3 

1.  63-3 

1.  11-3 

7.  91-4 

6.  58-4 

38 

2058.  8 

2.  49-3 

1.  96-3 

1.33-3 

7.  52-4 

3. 54-4 

1.  55-4 

2066. 7 

2.  13-3 

1.  74-3 

1.  29-3 

8.  95-4 

6.  52-4 

5.  57-4 

42 

2591.6 

1.  83-3 

1.  44-3 

9.  73-4 

5.  52-4 

2.  67-4 

1.  27-4 

2601. 8 

1.  74-3 

1. 42-3 

1.  06-3 

7.  38-4 

5.  42-4 

4.  67-4 

46 

3185.  4 

1.  39-3 

1.09-3 

7.  40-4 

4.  25-4 

2.  14-4 

1.  12-4 

3199.  0 

1.  46-3 

1. 19-3 

8.  86-4 

6.  20-4 

4.  56-4 

3.  94-4 

50 

3840.  6 

1  09-3 

8. 57-4 

5.  84-4 

3.  40-4 

1.79-4 

1.  04-4 

3858.  7 

1.25-3 

1.02-3 

7.  57-4 

5.  30-4 

3.  90-4 

3.  38-4 

54 

4557. 2 

8.81-4 

6.  94-4 

4.  75-4 

2.81-4 

1.  55-4 

9. 78-5 

4581.  5 

I.  08-3 

8.  81-4 

6.  55-4 

4.61-4 

3.  41-4 

2.  99-4 

58 

5335.  7 

7  31-4 

5.  77-4 

3.  97-4 

2. 38-4 

1.37-4 

9.  23-5 

5368.  0 

9.  37-4 

7. 70-4 

5.  77-4 

4.  10-4 

3.  09-4 

2.  76-4 

62 

6176.  1 

6.  20-4 

4. 90- # 

3.  38-4 

2. 06-4 

1.22-4 

8. 69-5 

6218.  7 

8.  25-4 

6. 83-4 

5.  19-4 

3. 79-4 

2. 98-4 

2.  75-4 

66 

7078.  9 

5.  34-4 

4. 23-4 

2  94-4 

1.81-4 

1. 10-4 

8. 16-5 

7133.  9 

7.  30-4 

6. 15-4 

4  84-4 

3. 77-4 

3.21-4 

3.  17-4 

70 

8044.  5 

4.  68-4 

3.71-4 

2.  58-4 

1.61-4 

1. 00-4 

7.  65-5 

8112.  3 

6.  17-4 

5.  42-4 

*.  62-4 

4. 06-4 

3. 94-4 

4.  24-4 

74 

9073.  1 

4.  14-4 

3, 29-4 

2.  30-4 

1. 44-4 

9. 15-5 

7.  17-5 

9150.  3 

4.  85-4 

4.  38-4 

3.  91-4 

3. 67-4 

3.  80-4 

4.  25-4 

78 

10165.2 

3. 70-4 

2. 94-4 

2.  06-4 

1.  30-4 

8. 39-5 

6.71-5 

10249.  5 

4.  11-4 

3.  70-4 

3.  31-4 

3.  12-4 

3. 26-4 

3.  69-4 

82 

11321. 1 

3. 34-4 

2. 66-4 

1.  87-4 

1. 19-4 

7. 73-5 

6. 29-5 

11412.  2 

3.  63-4 

3.  26-4 

2.91-4 

2.  73-4 

2.  86-4 

3.  26-4 

07 

12856. 6 

2.  97-4 

2. 37-4 

1.  67-4 

1.06-4 

7.  01-S 

5.  82-5 

12956. 1 

3.  20-4 

2.  86-4 

2.  54-4 

2.  38-4 

2. 50-4 

2.  88-4 

92 

14493.  6 

2. 67-4 

2.  13-4 

1.  50-4 

9.  62-5 

6. 40-5 

5.  39-5 

14601.9 

2.  86-4 

2.  56-4 

2.  26-4 

2. 12-4 

2.  22-4 

2.  59-4 

Cl  -  K9  Cl  -  KIO 


Z 

A  E 

E'«.  008 

E'«.  04 

E'a. 10 

E'n,  21 

E 41 

E'«.  73 

A  E 

E'».  000 

E'».  04 

E'». 10 

E'=.  21 

E'*.  41 

E'-.  73 

22 

542.  4 

5.  66-3 

4. 62-3 

3.  43-3 

2.  43-3 

1.  85-3 

1.  66-3 

543.0 

4.  81-3 

4.  01-3 

3.  13-3 

2.  45-3 

2.  14-3 

2.  12-3 

26 

836.2 

4.41-3 

3. 81-3 

3.  15-3 

2.  66-3 

2.  45-3 

2.  47-3 

836.  4 

3.  37-3 

2.  63-3 

1.77-3 

1.02-3 

5.  56-4 

3.  34-4 

30 

1 192.  0 

2.  85-3 

2. 23-3 

1.  50-3 

8. 54-4 

4.  30-4 

2.  33-4 

1192.7 

3.  13-3 

2. 82-3 

2.  47-3 

2.  26-3 

2.  24-3 

2.  23-3 

34 

1609.  7 

1.  93-3 

1.  55-3 

1.  10-3 

7.  22-4 

4.  94-4 

4.  06-4 

1611.  3 

2.  71-3 

2. 41-3 

2.  10-3 

1.89-3 

1.84-3 

1.91-3 

38 

2088.  3 

1.  51-3 

1.28-3 

1.  04-3 

0. 53-4 

7.  77-4 

7.  86-4 

2092. 3 

2.  10-3 

1.82-3 

1.  51-3 

1.28-3 

1.  18-3 

1.  19-3 

42 

2627.  4 

1.  24-3 

1.08-3 

9.  16-4 

8. 08-4 

7.  84-4 

8.  22-4 

2634.  9 

1. 39-3 

1.36-3 

1.  11-3 

9.  11-4 

0.  18-4 

8.  16-4 

46 

3227. 3 

1.04-3 

9. 12-4 

7.  86-4 

7.  07-4 

6.  98-4 

7.  42-4 

3239.  4 

1.23-3 

1.03-3 

8.  46-4 

6.  89-4 

6.  13-4 

6.  16-4 

50 

3888. 2 

8.  77-4 

7. 73-4 

6.  68-4 

6. 03-4 

5.  98-4 

6.  39-4 

3906.  1 

9.  79-4 

8.31-4 

6.  70-4 

3.  43-4 

4.  90-4 

4.  95-4 

54 

4610.4 

7.  50-4 

6. 60-4 

5.  68-4 

5.  10-4 

5.  04-4 

3.  42-4 

4633.  7 

7.  99-4 

6. 78-4 

3.  47-4 

4.  47-4 

4.  03-4 

4.  14-4 

58 

5394. 5 

6.  47-4 

5.  66-4 

4.  82-4 

4. 28-4 

4.  20-4 

4.  31-4 

3428. 9 

6.  66-4 

3.  66-4 

4.  57-4 

3.  76-4 

3.  43-4 

3.  36-4 

62 

6240.  8 

5.61-4 

4.  85-4 

4.  05-4 

3. 50-4 

3.  37-4 

3.  60-4 

6286. 3 

5.  66-4 

4.81-4 

3.  90-4 

3.  23-4 

2.  99-4 

3.  12-4 

66 

7150.2 

4.  92-4 

4.  14-4 

3.  29-4 

2. 64-4 

2. 37-4 

2.  43-4 

7209. 3 

4.  87-4 

4. 13-4 

3. 37-4 

2.  81-4 

2.  62-4 

2.  77-4 

70 

8125.2 

4.  67-4 

3.71-4 

2.  59-4 

1.61-4 

1.00-4 

7.  65-5 

8198. 1 

4.  23-4 

3.  62-4 

2.  93-4 

2.  47-  4 

2.  33-4 

2.  49-4 

74 

9170.  6 

4.  84-4 

3. 78-4 

2.  53-4 

1.  39-4 

6.  31-3 

2.  33-3 

9233.  9 

3.  73-4 

3. 19-4 

2.  61-4 

2. 20-4 

2. 09-4 

2.  26-4 

78 

10206. 3 

4.  60-4 

3.  63-4 

2. 47-4 

1.  4"-4 

7.  34-3 

4.  04-3 

10377. 6 

3.  33-4 

2.  84-4 

2.  33-4 

1.97-4 

1.89-4 

2.  06-4 

82 

11471.3 

4.  24-4 

3. 36-4 

2.  32-4 

1.39  -4 

7.  69-3 

4.  89-3 

11370.3 

2.  98-4 

2.  33-4 

2.  09-4 

1.78-4 

1.72-4 

1.90-4 

87 

13031. 1 

3.  79-4 

3. 02-4 

2.  11-4 

1.2?  -4 

7.  53-3 

3.  22-3 

13139.9 

2.  62-4 

2.  24-4 

1.84-4 

1.  38-4 

1.  34-4 

1.72-4' 

92 

14742. 4 

3. 39-4 

2. 71-4 

1.90-4 

1. 18-4 

7. 13-3 

3.  21-5 

14861.3 

2.  32-4 

1.99-4 

1.64-4 

1.  41-4 

1.39-4 

1.  38-4 

88 
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e  +  F-Like  Ions 


TABLE  IV.  Collision  Strengths  S2  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  £'  in 

Units  of  Zen-  Rydbergs,  22  Z  <  92 
See  page  31  for  Explanation  of  Tables 


Cl  -  Kll  Cl  -  K12 


z 

A  E 

E'=.  008 

E  04 

E'».  10 

E'=*.21 

E'-.  41 

E'».  75 

A  E 

E'=.  008 

E'«.  04 

E'».  10 

E'«.21 

E'b.  41 

£'«.  75 

22 

545.  9 

4.  33-3 

4.  41-3 

4.  06-3 

3.  97-3 

4.  17-3 

4.  52-3 

571.  3 

6.  30-3 

5.  27-3 

4.  06-3 

3.  01-3 

2.  38-3 

2.  15-3 

26 

842.  7 

3.  64-3 

3.31-3 

3.  01-3 

2.  89-3 

2.  98-3 

3.  19-3 

871.  2 

4.  27-3 

3. 54-3 

2.  67-3 

1.  91-3 

1.  44-3 

1.26-3 

30 

1205.0 

2.  90-3 

2.  56-3 

2.  21-3 

1.  97-3 

1.92-3 

1.  99-3 

1234. 4 

3.  02-3 

2.  46-3 

1.  81-3 

1.23-3 

8.  61-4 

7.  07-4 

34 

1635.  2 

2.  33-3 

2.  02-3 

1  66-3 

1.  39-3 

1.26-3 

1.  26-3 

1663. 8 

2.  20-3 

1.  77-3 

1.  27-3 

8.  17-4 

5.  27-4 

3.  99-4 

3‘3 

2136.  1 

1.  91-3 

1.  62-3 

1.  29-3 

1.  02-3 

8.  80-4 

8.  51-4 

2162. 7 

1.69-3 

1.35-3 

9.  47-4 

5.  86-4 

3.  50-4 

2.  43-4 

42 

2710.  7 

1.  56-3 

1. 31-3 

1.  03-3 

7.  87-4 

6.  52-4 

6.  15-4 

2734. 7 

1.  37-3 

1.09-3 

7,  54-4 

4.  53-4 

2.  52-4 

1.  59-4 

46 

3362.  8 

1.28-3 

1.  07-3 

8.  30-4 

6.  24-4 

5.  04-4 

4.  69-4 

3383. 7 

1.  14-3 

9. 03-4 

6.  21-4 

3.  63-4 

1.89-4 

1.  05-4 

30 

4096. 7 

1.  03-3 

8.  78-4 

6.  77-4 

5.  04-4 

4.  01-4 

3.  71-4 

4113. 8 

9.  66-4 

7.  65-4 

5.  23-4 

2.  99-4 

1  43-4 

6.95-5 

54 

4917.2 

8  55-4 

7. 13-4 

5.  49-4 

4.  07-4 

3.  23-4 

2.  99-4 

4929.  8 

8.  43-4 

6. 67-4 

4.  54-4 

2.  56-4 

1-  18-4 

4.  84-5 

58 

5829.  3 

6.  57-4 

5. 47-4 

4.  17-4 

3.  05-4 

2.  39-4 

2.  20-4 

5838.  0 

7.  80-4 

6. 22-4 

4.  30-4 

2.  51-4 

1.  25-4 

6.  18-5 

62 

6836. 6 

5.  14-4 

4. 18-4 

3.  02-4 

1.  98-4 

1.  31-4 

1.  03-4 

6847. 9 

7.  11-4 

5.  79-4 

4.  20-4 

2, 73-4 

1.  74-4 

1.30-4 

66 

7946. 2 

4.  48-4 

3.  60-4 

2.  52-4 

1.  53-4 

8.  54-5 

5.  40-5 

7967.  8 

6.  02-4 

4.  96-4 

3. 67-4 

2.  50-4 

1.  73-4 

1.  42-4 

70 

9168.  7 

3.  93-4 

3. 15-4 

2.  19-4 

1.29-4 

6.  68-5 

3. 64-5 

9205.  0 

5.  12-4 

4. 23-4 

3.  16-4 

2.  18-4 

1.  55-4 

1.31-4 

74 

10514.7 

3.  44-4 

2.  76-4 

1.  92-4 

1.  12-4 

5.  57-5 

2. 77-0 

10570.  0 

4.  39-4 

3. 64-4 

2. 73-4 

1.  90-4 

1.  36-4 

1.  16-4 

78 

11996. 5 

3.  02-4 

2.  42-4 

1.  69-4 

9.  81-5 

4.  79-5 

2. 25-5 

12075.  4 

3.  78-4 

3.  14-4 

2.  36-4 

1.  65-4 

1.  19-4 

1.03-4 

82 

13628. 5 

2.  65-4 

2.  13-4 

1.  49-4 

8.  67-5 

4.  20-5 

1.  89-5 

13736. 0 

3.  26-4 

2.  72-4 

2.  05-4 

1.  44-4 

1.  04-4 

9.  04-3 

87 

15906. 6 

2. 25-4 

1. 82-4 

1.  28-4 

7. 48-5 

3. 61-5 

1. 59-5 

16058. 0 

2.  72-4 

2. 27-4 

1.  72-4 

1.  21-4 

8.  81-5 

7.  70-5 

92 

18488. 7 

1.  92-4 

1. 56-4 

1.  10-4 

6. 49-5 

3.  14-5 

1. 36-5 

18694.3 

2.  26-4 

1.  90-4 

1.  45-4 

1.  02-4 

7.  44-5 

6.  56-3 

Z 

A  E 

E'«.  008 

E  04 

Cl  -  K13 

E'v.  10  E'K.  21 

E'*.  41 

E'=.  73 

6  E 

E'=.  008 

E'=*.  04 

Cl  -  LI 

E'=.  10 

E#=.  21 

E 41 

E'=.  73 

22 

574.  4 

3.  82-3 

2.  90-3 

1.  84-3 

9.  20-4 

3.  51-4 

1.  11-4 

416.  2 

1.  07-5 

7.  96-6 

4. 90-6 

2.  44-6 

1.  05-6 

5.  13-7 

26 

874.  7 

2.  63-3 

2. 00-3 

1.27-3 

6.  39-4 

2.  49-4 

8.  24-5 

670.  5 

6.  41-6 

4.  81-6 

3. 04-6 

1.62-6 

8.21-7 

5.  20-7 

30 

1239.  0 

2.  02-3 

1.  55-3 

9.  94-4 

5.  14-4 

2.  12-4 

8.  11-5 

980.  0 

4.  07-6 

3.  09-6 

2. 01-6 

1. 15-6 

6.  61-7 

4.85-7 

34 

1669.9 

1.  69-3 

1.31-3 

8.  60-4 

4.  68-4 

2.  17-4 

1.  05-4 

1342.6 

2.  67-6 

2.  04-6 

l.  36-6 

8.  16-7 

5.  13-7 

4.  09-7 

38 

2171.  1 

1.  44-3 

1.  13-3 

7.71-4 

4.  49-4 

2.  42-4 

1.  49-4 

1756.0 

1.  77-6 

1.37-6 

9.  27-7 

5.  75-7 

3.  83-7 

3.  19-7 

42 

2746. 2 

1.23-3 

9. 78-4 

S.  86-4 

4.  29-4 

2.  65-4 

1.  94-4 

2217. 3 

1.  18-6 

9. 17-7 

6. 29-7 

4. 00-7 

2.  76-7 

2.  37-7 

46 

3399.  1 

1.  04-3 

8.  40-4 

6.  06-4 

4.  02-4 

2.  73-4 

2  24-4 

2723.  3 

7.  87-7 

6. 14-7 

4. 25-7 

2.  75-7 

1.  94-7 

1  70-7 

50 

4134. 2 

8.  81-4 

7. 21-4 

3.  33-4 

3.  70-4 

2.  71-4 

2.  35-4 

3270.  3 

5. 23-7 

4. 10-7 

2.  85-7 

1.  87-7 

1.  34-7 

*  JO-7 

54 

4956. 5 

7.  52-4 

6.21-4 

4.  68-4 

3.  36-4 

2.  37-4 

2. 32-4 

3853.  7 

3. 50-7 

2. 74-7 

1.  91-7 

1.26-7 

9.  14-8 

E.  26-8 

58 

5971. 7 

6.  45-4 

5.  36-4 

4.  10-4 

3.01-4 

2.  38-4 

2.21-4 

4468. 4 

2.  34-7 

1.83-7 

1.  28-7 

8. 46-3 

6.  18-8 

5.  64-8 

62 

6886. 5 

5.  35-4 

4. 64-4 

3.  58-4 

2. 68-4 

2.  16-4 

2.  05-4 

5108. 4 

1.  56-7 

1.22-7 

8.  56-8 

5.  67-8 

4.  16-8 

C.  83-8 

66 

8009.  0 

4.  80-4 

4.  03-4 

3.  14-4 

2. 37-4 

1.94-4 

1.37-4 

5766. 4 

1.03-7 

8.21-8 

5.  73-8 

3. 79-8 

2.  79-8 

.7  58-8 

70 

9248.  2 

4.  15-4 

3. 51-4 

2.  75-4 

2. 09-4 

1.74-4 

1.  69-4 

6434. 2 

7.  06-0 

5.  52-8 

3.  85-8 

2. 54-8 

1.  87-8 

.  74-8 

74 

10614.  9 

3.  60-4 

3  05-4 

2.  40-4 

1.85-4 

1.  55-4 

1.  52-4 

7101. 8 

4.  78-8 

3.  73-8 

2.  59-8 

1. 71-8 

1.25-8 

l  17-8 

78 

12121.9 

3.  13-4 

2.  66-4 

2.  10-4 

1.63-4 

1.  37-4 

1.  36-4 

7757.  4 

3.  23-8 

2.  53-8 

1.  75-8 

1.  15-8 

8.  41-9 

7  88-9 

82 

13704. 1 

2.  72-4 

2. 32-4 

1.  84-4 

1.  43-4 

1.  22-4 

l.  22-4 

8386.  7 

2.  21-8 

1  72-8 

1.  19-8 

7.  71-9 

5.  63-9 

5  29-9 

87 

16107,7 

2.  28-4 

1.95-4 

1.  56-4 

1.22-4 

1.04-4 

1.  06-4 

9110.  1 

1.38-8 

1.07-8 

7.  32-9 

4.71-9 

3.  41-9 

3.21-9 

92 

18745.  5 

1.  90-4 

1.63-4 

1.31-4 

1.03-4 

G.  91-5 

9,  16-5 

9723. 1 

8.  64-9 

6.  65-9 

4. 52-9 

2. 88-9 

2.  06-9 

1,94-9 

Z 

ae 

E  '=*.  008 

E'«.  04 

Cl  -  L2 

£'■».  10  E'=.  21 

E'».  41 

E'«.  75 

AE 

E'=.008 

E'«.  04 

Cl  -  L3 

E'«.  10 

E'».  21 

E#*.  41 

E'«.  75 

22 

429.  3 

1.  49-5 

1.  22-5 

9.  26-6 

6.  89-6 

5.  63-6 

5.  30-6 

536.  8 

8.  80-3 

6.  98-3 

4.81-3 

2. 83-3 

1.  52-3 

8.91-4 

26 

691.  3 

9.  30-6 

7.  65-6 

5.  82-6 

4.  35-6 

3.  56-6 

3.  36-6 

826.  3 

5.  68-3 

4. 53-3 

3.  16-3 

1. 94-3 

1.  15-3 

7.  90-4 

30 

1012.9 

6.  07-6 

4. 98-6 

3.  77-6 

2.  79-6 

2.  26-6 

2.  12-6 

1176. 5 

3.  96-3 

3. 18-3 

2.  27-3 

1.  47-3 

9.  61-4 

7.  46-4 

34 

1394.  5 

4.  10-6 

3.  35-6 

2.  51-6 

1.83-6 

1.  46-6 

1.35-6 

1587.3 

2.  94-3 

2.  39-3 

1.75-3 

1.20-3 

8.  65-4 

7.  37-4 

38 

1836.  0 

2.  85-6 

2. 32-6 

1.72-6 

1.22-6 

9.  50-7 

8.  67-7 

2058. 8 

2.  28-3 

1.  88-3 

1.  42-3 

1. 04-3 

8.  15-4 

7.  46-« 

42 

2337.  6 

2.  03-6 

1.  64-6 

1.  20-6 

8.  35-7 

6.  28-7 

5.  61-7 

2591.  3 

1.  84-3 

1.  54-3 

1. 20-3 

9.  25-4 

7.  83-4 

7.  55-4 

46 

2899.  2 

1.  47-6 

1.  18-6 

8.  53-7 

5.  79-7 

4.  19-7 

3.  65-7 

3184. 9 

1.  52-3 

1.29-3 

1.04-3 

8. 40-4 

7.  50-4 

7.  32-4 

50 

3520.  9 

1,09-6 

8. 67-7 

6.  18-7 

4. 07-7 

2.  82-7 

2.  38-7 

3839.  7 

1.  27-3 

1.  10-3 

9.  06-4 

7. 65-4 

7.  11-4 

7.  33-4 

54 

4202. 7 

8.  13-7 

6  46-7 

4.  54-7 

2.91-7 

1.92-7 

1.  55-7 

4555.  9 

1.09-3 

9.  49-4 

8. 00-4 

6. 96-4 

6.  66-4 

7.  02-4 

58 

4944. 6 

6.  16-7 

4. 87-7 

3.  39-7 

2. 11-7 

1.33-7 

1.  02-7 

5333.  9 

9.  42-4 

8. 28-4 

7. 10-4 

6. 32-4 

6.  19-4 

6.  63-4 

62 

5746.  8 

4.  72-7 

3. 71-7 

2.  55-7 

1. 53-7 

9.  23-8 

6.  67-8 

6173.9 

8.  24-4 

7.  30—? 

6. 33-4 

5. 73-4 

5.  72-4 

6.21-4 

66 

6609.  1 

3.  64-7 

2. 05-7 

1.  94-7 

1.  15-7 

6.  5*-8 

4.  30-8 

7076.  1 

7.  28-4 

6.  4B-4 

5.  67-4 

5.  20'  4 

*  26-4 

5,  79-4 

70 

7531.7 

2.  82-7 

2.  20-7 

1.  49-7 

8. 62-8 

4.  63-8 

2.  89-8 

8041. 0 

6.  48-4 

5.  79-4 

5.  11-4 

4.  73-4 

4  34-* 

5.  38-4 

74 

8514.  4 

2.  19-7 

1.  71-7 

1.  14-7 

6. 51-8 

3. 33-8 

1.91-8 

9068. 9 

5.  81-4 

5.  21-4 

4. 62-4 

4. 32-4 

4.  46-4 

5.01-4 

70 

9357.  1 

1,  70-7 

1.  32-7 

8.  83-8 

4. 94-8 

2. 42-8 

t.  27-8 

10160. 1 

5.  24-4 

4.71-4 

4.  20-4 

3.  95-4 

4.  12-4 

4.  67-4 

82 

10639.  6 

1.32-7 

1.  03-7 

6.  82-8 

3.  77-8 

1.78-8 

8. 46-9 

11315.  2 

4.  76-4 

4. 29-4 

3.  83-4 

3. 62-4 

3.  81-4 

4.  36-  . 

87 

12121.0 

9.  60-8 

7.  45-8 

4.  93-3 

2.  69-8 

1.  22-8 

5.  24-9 

12849.  3 

4.  26-4 

3.  84-4 

3.  45-4 

3. 27-4 

3.  47-4 

4. 02-4 

92 

13673.6 

6.  92-8 

5.  37-8 

3.  54-8 

1.92-8 

8. 54-9 

3.  42-9 

14484.  6 

3.  84-4 

3. 47-4 

3.  11-4 

2. 98-4 

3.  18-4 

3. 74-4 

Z 

AE 

E'h.  008 

E'».  04 

Cl  -  L4 

E  10  E'».  21 

E  41 

E'^.75 

AE 

E'=.  008 

E'«.  04 

Cl  -  L5 

E-«-  10 

E 21 

E'-.  41 

E'».  75 

22 

540.0 

6.  07-3 

5.  40-3 

4.  77-3 

4. 46-3 

4.  57-3 

4.90-3 

542.  6 

6.  81-3 

6,01-3 

5.  20-3 

4. 69-3 

4.  64-3 

4.  88-3 

26 

830.7 

4.  26-3 

3.  93-3 

3.  68-3 

3.  67-3 

3.  92-3 

4.  28-3 

836.3 

4.  79-3 

4.  05-3 

3.  24-3 

2. 61-3 

2.  32-3 

2.31-3 

30 

1182.0 

3.  14-3 

2.  95-3 

2.  84-3 

2.  91-3 

3. 16-3 

3.  48-3 

1192.  6 

3.  56-3 

2.  91-3 

2.  17-3 

1, 34-3 

1.  18-3 

1.  06-3 

34 

1594. 4 

2.  38-3 

2.  T6-3 

2.  19-3 

2.  27-3 

2.  48-3 

2.  74-3 

16U.  3 

2.  77-3 

2.  21-3 

1.  55-3 

9.  73-4 

6.  10-4 

4.  53-4 

38 

2068.  0 

1.  86-3 

1.76-3 

1.  70-3 

1.  76-3 

1.  92-3 

2.  13-3 

£091.  7 

2.  22-3 

1.  74-3 

i.  18-3 

6. 70-4 

3.  4?-4 

1.  95-4 

42 

2603. 2 

1.  48-3 

1.39-3 

1.  33-3 

1.37-3 

i.  49-3 

1.65-3 

2633. 5 

1.01-3 

1.42-3 

9.  44-4 

5. 20-4 

2.  38-4 

1  03-4 

46 

3200. 5 

I.  20-3 

1.  12-3 

1.  06-3 

1.07-3 

1.  16-3 

1.29-3 

3237.  1 

1.  50-3 

1. 17-3 

7. 79-4 

4, 26-4 

1.  89-4 

7,  46-5 

50 

3860.  4 

9.  94-4 

9. 15-4 

8.  54-4 

8.  53-4 

9.  19-4 

1.03-3 

3903.  0 

1.26-3 

9.  84-4 

L.  56-4 

3.61-4 

1.  63-4 

6.  70“3 

54 

4583.  4 

8.  35-4 

7.  62- *4 

7.  01-4 

6.91-4 

7.  40-4 

8.  28-4 

4631.  8 

1.  07-3 

8. 37-4 

5  61-4 

3.  11-4 

1.  45-4 

6,  47-3 

58 

5370.  3 

7.  12-4 

6. 44-4 

5.  86-4 

5.  70-4 

6.  07-4 

6.  82-4 

5424.  2 

9.  20-4 

7.21-4 

4.  85-4 

2.  72-4 

1.31-4 

6.  34-5 

62 

6221.  5 

6.  14-4 

5. 52-4 

4.  97-4 

4. 79-4 

3. 08-4 

5.  72-4 

6281. 0 

7.  99-4 

6. 26-4 

4. 23-4 

2. 40-4 

1.  19-4 

6.  19-3 

66 

7137.  9 

S.  35-4 

4. 78-4 

4.  27-4 

4. 09-4 

4.  33-4 

4.  99-4 

7203.  0 

6.  99-4 

5. 49-4 

3. 72-4 

2. 14-4 

1.09-4 

6.01-3 

70 

8120.  2 

4.71-4 

4. 19-4 

3.  72-4 

3. 53-4 

3. 74-4 

4.  25-4 

3191.  1 

6.  17-4 

4. 85-4 

3. 30-4 

1.91-4 

1.00-4 

5.81-5 

74 

9169.  3 

4.  18-4 

3.  70-4 

3.  27-4 

3. 09-4 

3. 28-4 

3.  74-4 

9246. 1 

5.  48-4 

4. 32-4 

2.  95-4 

1.72-4 

9.  22-5 

3.  60-3 

70 

10286.  1 

3.  73-4 

3.  30-4 

2.  91-4 

2.  74-4 

2. 90-4 

3. 34-4 

10369. 0 

4.  90-4 

3. 07-4 

2. 65-4 

1.  56-4 

8.  53-5 

3.  39-5 

82 

11471.  7 

3.  35-4 

2. 96-4 

2.  60-4 

2. 45-4 

2.  60-4 

3.  01-4 

11SS0.  8 

4.  41-4 

3.  49-4 

2. 39-4 

1. 42-4 

7.  92-5 

5.  18-3 

87 

13051.8 

2.  95-4 

2.  60-4 

2.  28-4 

2. 15-4 

2.  29-4 

2.  68-4 

13149.  3 

3.  90-4 

3.  08-4 

2. 12-4 

1.27-4 

7.  24-5 

4.  94-5 

92 

14743.  2 

2.  62-4 

2.31-4 

2.  02-4 

1.91-4 

2.05-4 

2.  42-4 

14849.6 

3.  47-4 

2. 74-4 

1.89-4 

1. 14-4 

6.  66-5 

4.71-3 
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e  +  F-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  22  <  Z  ^  92 
Sec  page  31  for  Explanation  of  Tables 


Cl  -  L6  Cl  -  Ml 


z 

4  E 

E  008 

£'■.  04 

E'», 10 

E'«.  21 

E'».  41 

E'y.  75 

a  E 

E'=,  008 

E'-.  04 

E'«.  10 

E'=.  21 

41 

E'».  75 

22 

571.  9 

8.  14-3 

6. 97-3 

5.  64-3 

4.  04-3 

3.  97-3 

3.  86-3 

535.  8 

1.  17-2 

9. 25-3 

6.  24-3 

3.  47-3 

6.  27-4 

26 

871.  4 

£  48-3 

4.  74-3 

3.  92-3 

3.  27-3 

2.  97-3 

2.  95-3 

824.  9 

7.  81-3 

6. 15-3 

a  14-3 

2.  30-  * 

■  *V«  mS 

4,  16-4 

30 

1234.8 

3  87-3 

3.  40-3 

2.  88-3 

2.  50-3 

2.  37-3 

2.  41-3 

1174. 8 

5.  56-3 

4.  36-3 

2.  93-3 

1.62-3 

.  ■u 

2.  94-4 

34 

1664.  9 

2.  84-3 

2. 52-3 

2.  20-3 

1.  98-3 

1.  94-3 

2.  02-3 

1385.  8 

4.  14-3 

3.  23-3 

2.  18-3 

*>  <-6  1 

2.  19-4 

39 

2165.  3 

2.  1 4**3 

1.  92-3 

1.71-3 

1.  58-3 

1.  58-3 

1,  67-3 

2058. 1 

3.  20-3 

2.  51-3 

1.  6&‘  3 

9.  0.-  > 

V.  > '  -•» 

I.  69-4 

42 

2739.  7 

1.  66-3 

1.  50-3 

1.  34-3 

S .  26-3 

1.  27-3 

1.  36-3 

2592. 1 

2.  55-3 

2. 00-3 

1.  34-J 

Kf'  * 

,  r.^-4 

34-4 

46 

3392. 1 

1.32-3 

1.  20-3 

1.  08-3 

1.  01-3 

1.  03-3 

1.  11-3 

3188.  2 

2.  08-3 

1. 63-3 

1.09-3 

t.. 

2*4 

l.  09-4 

30 

4126.  8 

1. 08-3 

9.  74-4 

8.  75-4 

8.  23-4 

8.  40-4 

9.  09-4 

3847.  0 

1.  72-3 

1.35-3 

9.  03-4 

4.  7V  '* 

V4 

9.  05-5 

54 

4940. 6 

8.  89-4 

8.  04-4 

7.  22-4 

6  79-4 

6.  94-4 

7.  56-4 

4568. 9 

1.  45-3 

1.  14-3 

7.61-4 

4.  20-4 

•  /0-4 

7.  62-5 

58 

5863. 4 

7.  43-4 

6. 72-4 

6.  03-4 

5.  67-4 

5.  81-4 

6.  37-4 

5354. 5 

1.24-3 

9.  71-4 

6.  50  -4 

3  59-4 

62-4 

6.  51-5 

62 

6977.  9 

6.  27-4 

5.  67-4 

5.  09-4 

4.  78-4 

4.  91-4 

3.  42-4 

6204.  5 

1.  07-3 

8. 39-4 

5.  62-4 

3.  10-4 

40-4 

5.  62-5 

66 

8000.  0 

5.  33-4 

4.  83-4 

4.  32-4 

4.  07-4 

4.  19-4 

4.  65-4 

7119.  6 

9.  36-4 

7. 32-4 
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INTRODUCTION 


Recently  there  has  been  considerable  interest  in  the 
development  of  x-ray  lasers  using  Ni-likc  ions.1*5  For  this 
purpose  very  large  values  for  the  nuclear  charge  Z,  roughly 
Z  5s  60,  arc  of  interest.  In  the  present  work,  using  the 
rapid  relativistic  atomic  structure  and  listortcd-v,  've  col¬ 
lision  strength  programs  described  in  Refs.  6  and  7,  but 
with  the  modifications  of  the  structure  program  described 
in  the  preceding  paper,8  we  have  calculated  the  collision 
strtm;.»hs  for  the  248  transitions  from  the  ground  level  to 
th<*  ■-  'Hed  levels  with  n  =  4  and  5  in  all  33  Ni-likc  ions 
with  nuclear  charge  number  Z  in  the  range 

60  <  Z  «  92.  ( 1 ) 

The  calculations  were  made  for  the  six  scattered,  ur  final, 
electron  energies 

E'  =  0.002,  0.01,  0.03,  0.07,  0.15,  and  0.28,  (2) 

where  E'  is  in  units  of  Z3nr  rydbergs  with 

Zcfr=Z~22.5.  (3) 

This  range  of  energies  is  expected  to  cover  those  ordinarily 
needed  for  determining  the  "ollision  rates  for  applications 
to  very  high  temperature  plasmas.  The  electric  dipclc  os¬ 
cillator  strengths  ha>'e  also  been  calculated. 

We  note  that  relativistic  distorted-wave  calculations 
of  collision  cross  sections  for  excitation  from  the  ground 
level  to  the  n  =  4  levels  have  been  made  by  Hagclstcin3 
for  Ni-likc  gadolinium  (Z  =  64).  However,  the  present 


results  are  the  first  comprehensive  fully  relativistic  cal¬ 
culations  of  collision  strengths  for  many  different  Ni-likc 
ions  that  have  been  published  to  our  knowledge. 

Most  of  the  theory  and  procedures  used  in  the  pres¬ 
ent  calculations  are  described  in  detail  in  Refs.  6  anti  7 
and  were  used  in  making  the  large-scale  calculations  of 
collision  strengths  and  oscillator  strengths  for  Nc-like,  Li- 
like,  Na-Iike,  and  Cu-like  ions  in  Refs.  9-12.  However, 
we  have  also  used  the  new  options  to  the  atomic  structure 
program  described  and  used  in  the  preceding  paper  on  F- 
Iikc  ions.8  These  options  are:  (1)  to  replace  the  point  nu¬ 
clear  charge  with  a  finite  nuclear  charge  having  the  Fermi 
charge  distribution,  which  accounts  for  Z(r)  replacing  Z 
in  Eq.  (4)  below;  and  (2)  to  include  the  generalized  Brcit 
interaction  and  the  self-energy  and  vacuum  polarization 
QED  corrections  perturbatively.  Also  we  include  retar¬ 
dation  in  calculating  the  electric  dipole  radiation  oscillator 
strengths.  All  these  new  options  have  mostly  small  effects 
in  the  present  case  of  transitions  involving  high  n  values 
(«  >  3). 

In  the  present  approach,  when  treating  a  given  class 
of  transitions,  all  orbitals  one  uses,  bound  and  free,  are 
solutions  of  the  Dirac  equation  with  the  same  relativistic 
Hartree-Fock-Slater,  or  Dirac-Fock-Slater,  central  po¬ 
tential.  Hence,  all  orbitals  are  automatically  orthogonal. 
In  the  present  case  this  potential  is  given  in  rydbergs  by 


2Z(r) 

V(r)  = - —  +  Vc (r)  - 


24  ,  V 
—  P(r) 


1/3 


(4) 
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where 

vc (r)  =  2  M'»v  f  —  [Plv(r2)  +  Ql'Ar2))dr2  (5) 
«v  jo  ’> 

and 

P(r)  =  ~2  2  Wn'APl'K'(r)  +  Ql>Ar)\.  (6) 

47rr  nV 

Here  w„>K>  is  the  occupation  number  of  subshell  mV 
=  n'l'j',  the  summation  is  over  all  occupied  subshells,  r> 
is  the  greater  of  r  and  r2,  and  P„\>  and  Qn\>  are  the  so- 
called  large  and  small  components  of  the  radial  function 
of  an  electron  in  the  mV  subshell. 

In  considering  a  given  class  of  transitions  a  single 
mean  configuration  with  fractional  occupation  numbers 
for  some  subshells  is  used  in  determining  the  potential 
with  Eqs.  (4)-(6).  In  the  present  application  to  excitation 
of  Ni-like  ions  to  the  n  —  4  and  5  levels,  this  mean  con¬ 
figuration  is 


X  5p°'/2  5d3/2  5ds/2  5/5/2  5/7/21 5 gffi 5g?}% ,  (7) 

where  we  have  weighted  the  n  -  4  shell  more  than  the  n 
-  5  shell  because  for  the  most  part  the  transitions  to  levels 
with  n  =  4  are  the  more  important  ones.  We  note  that 
test  cases  indicate  that  small  changes  in  the  mean  occu¬ 
pation  numbers  within  a  shell  have  a  very  small  effect  on 
the  results. 

It  should  be  noted  that  these  mean  configurations 
arc  used  solely  in  determining  the  potential  with  Eqs.  (4)- 
(6)  and  that,  basically,  the  calculations  are  multiconfigu¬ 
ration  calculations.  In  the  present  case,  where  the  n  =  4 
and  5  levels  overlap,  we  include  all  mixing  among  the 
excited  states  with  n  =  4  and  5  having  the  same  parity 
and  total  J  value.  Each  of  these  groups  of  mixed  states  is 
designated  by  a  capital  letter.  A  number  following  a  group 
letter  indicates  a  particular  energy  level  in  the  group.  For 
example,  F2  indicates  the  next  to  the  lowest  energy  level 
in  Group  F,  which  consists  of  all  the  even  parity  states 
that  have  total  J  value  ir  the  target  ion  equal  to  2  plus 
one  hole  in  the  n  =  3  shell  and  one  electron  in  the  n  -  4 
or  n  =  5  shell.  The  //-coupled  state  making  the  dominant 
contribution  to  ca,  n  level  for  each  value  of  Z  in  the  range 
given  by  Eq.  (I)  is  given  in  Table  I.  A  word  should  be 
said  about  the  notation  used  in  that  table.  First  we  note 
that  the  quite  common  abbreviations 

nl*  =  nlj,  j=l-  1/2  (8) 

and 

nl  =  nlj,  y  =  /+l/2  (9) 


are  used  here.  Also  since  a  hole  in  a  subshell  nlj  behaves 
like  a  single  electron  in  the  subshell  in  determining  the 
angular  momentum  state  of  the  ion,  we  designate  such  a 
hole  by  nlj.  In  addition,  the  subscripts  indicating  J  value 
are  put  on  line  and  closed. subshells  are  omitted.  Some 
examples  are 

(3d4d*)3  =  [  1si/22a'i/22/?i/22/?3/23s?/2 

X  3p2i/23py23cJ3i23(ll/24d3/2h  (10) 

(3s  5d)2  =  [  1s?/22sT/22;;T/2 27/3/2 3si/2 

X  3p}/23py23dy23ds/25dsi2]2.  (11) 

In  order  to  give  some  indication  of  the  accuracy  of 
the  present  results,  we  have  in  Table  II  compared  oscillator 
strengths  (/)  and  transition  energies  (A E)  for  transitions 
between  the  ground  level  and  the  11  -  4  excited  levels  in 
Ni-like  ions  having  Z  =  64  and  92  with  the  results  given 
by  the  recent  version  of  the  well-known  multiconfigura¬ 
tion  Dirac-Fock  program  of  Grant  and  co-workers13,14 
called  GRASP.15  These  entries  are  labeled  “Grant.”  Also, 
for  Z  =  64,  we  have  included  the  results  of  Hagelstein,3 
labeled  “Hagel.”  One  sees  that  the  agreement  is  generally 
good. 

In  Table  III  the  electric  dipole  oscillator  strengths 
for  all  allowed  transitions  from  the  ground  level  to  the 
excited  levels  with  n  =  4  and  5  are  given  for  all  33  values 
of  Z  in  the  range  given  by  Eq.  (1).  For  Z  =  64  and  92 
these  values  differ  slightly  from  those  given  in  Table  II 
because  mixing  with  the  //  =  5  states  was  omitted  in  cal¬ 
culating  the  values  given  in  Table  II  and  also  the  different 
mean  configuration 

1 S2/2  2SJ,2  2// 7/2  2//3/2  3S  i/2  3p  j/2  3//3/2  3^3/2  3ds'/2^S°i/2 

X  47/?/27 4P3/2  4d3/2  4ds/2  4/j/27 4/9/2*  (12) 

was  used  in  place  of  Eq.  (7)  in  determining  the  potential 
with  Eqs.  (4)-(6).  The  reason  for  doing  this  is  that  it  is 
appropriate  to  use  the  same  degree  of  mixing  that  Ha¬ 
gelstein3  used  in  comparing  these  results  with  his,  that  is, 
to  include  only  the  mixing  among  the  //  =  4  states.  For 
the  same  reason  the  GRASP  code  was  also  run  with  mix¬ 
ing  with  the  n  =  5  states  omitted  to  produce  the  values 
given  in  Table  II. 

In  Table  IV,  the  relativistic  distorted-wave  collision 
strengths  arc  given  for  the  248  transitions  from  the  ground 
level  to  the  excited  levels  with  //  =  4  and  5.  The  results 
are  given  for  all  33  values  of  Z  in  the  range  covered  by 
Eq.  ( I )  and  for  the  six  scattered  electron  energies  E'  given 
by  Eq.  (2).  The  relation  between  the  cross  section  Q(i-f) 
and  the  collision  strength  fi( /-/)  for  a  transition  /'-/is 

Q(/-/)  =  ^n(/-A  (13) 


and 
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where  a0  is  the  Bohr  radius,  g,  is  the  statistical  weight  of 
the  initial  level  (unity  in  the  present  case),  and  k,  is  the 
relativistic  wave  number  of  the  impact  electron.  The  re¬ 
lation  between  k ,  and  the  kinetic  energy  £,(Ry)  of  the 
impact  electron  is 


k}  =  £,(Ry) 


l+-£,(Ry) 


(14) 


where  a  is  the  fine  structure  constant  a  =  e2/hc.  Of  course, 
£,(Ry)  is  related  to  the  transition  energy  A£,y(Ry)  and 
the  scattered  electron  energy  £'  in  units  of  Zcir  rydbergs 
by 

£;(Ry)  =  A£(Ry)  +  Zcir£',  (15) 


where  Ze n-  is  given  by  Eq.  (3). 

As  in  our  previous  large-scale  calculations  done  in 
Refs.  8-12,  we  use  the  factorization  formulation  of  Bar- 
Shalom  et  al.16  to  express  the  collision  strengths  in  the 
form 

n  =  8  2  2  BX(Jaj'a,  jalj'al ) Q>'{jJ'a,ja\j'a\ ),  (16) 

ja  fa  ^ 
jo\fa\ 


where  the  abbreviations  ja  =  nalaja,  j'a  =  n'„l'aj'a,  jal 
=  "aiLijoi,  and  j'al  =  have  been  used.  Here,  ja 

and  jai  represent  orbitals  in  the  initial  target  ion  wave 
function,  while  j'a  and  j'ai  represent  orbitals  in  the  final 
target  ion  wave  function.  A  convenient  feature  of  Eq.  ( 1 6) 
is  that  the  Rx  are  functions  only  of  the  target  ion  quantum 
numbers  and  mixing  coefficients  plus  X,  while  Qx  contains 
the  radial  contribution  and  depends  only  on  X  and  the 
bound  and  free  orbitals  with  the  summation  over  the  free 
electron  angular  momenta  l,j,  /',  and /  performed  within 
it;  see,  for  example,  Eqs.  (10),  (21),  and  (23)  of  Ref.  16. 

Since  the  Z2QX  are  slowly  and  smoothly  varying 
functions  of  Z,  it  is  necessary  to  make  detailed  relativistic 
distorted-wave  calculations  of  them  for  only  a  few  values 
of  Z  and  then  one  can  use  fits  to  power  series  in  Z  to 
obtain  results  for  the  remaining  Z  values.  In  the  present 
application  we  made  detailed  relativistic  distorted-wave 
calculations  for  each  of  the  four  values  of  Z 

Z  =  60,  70,  80,  and  92  (17) 

for  each  of  the  six  scattered  electron  cr  orgies  £'  given  by 
Eq.  (2).  In  each  case  the  Qxs  were  calculated  for  three 
impact  electron  energies  £,  in  units  of  Z2it  rydbergs.  These 
were  £,  =  0.04  +  £',  £,  =  0.076  +  £',  and  E,  =  0. 1 12 
+  £',  where  0.04  and  0. 1 1 2  span  the  range  of  transition 
energies  in  units  of  Z2n  rydbergs  for  excitation  to  the  /; 
=  4  and  5  levels.  Next,  each  Qx  was  fit  to  the  form 

Z2QX  =  oxZ  +  a\  +  ajZ-1  +  fl$Z"2.  (18) 


These  results  were  then  used  in  Eq.  (16)  to  compute  the 
values  for  the  248  transitions  for  the  33  values  of  Z  in  the 
range  given  by  Eq.  ( 1 ).  In  doing  this  we  obtained  the  values 
of  the  Qx  for  the  exact  energy  of  each  transition  by  La¬ 
grange  interpolation,  except  that  for  optically  allowed 
transitions  the  interpolation  was  done  on  In  Qx  rather 
than  Qx.  Numerous  test  calculations  have  indicated  that 
the  numerical  error  due  to  these  procedures  is  usually 
much  less  than  1%  and  the  largest  error  we  have  ever 
found  is  about  3%. 

The  efficiency  of  our  collision  program  has  now 
been  increased  by  about  a  factor  of  12  since  the  calcula¬ 
tions  in  Refs.  9  and  10  were  made.  Although  the  time 
required  for  the  atomic  structure  calculations  for  a  single 
Z  is  still  somewhat  less  than  the  time  required  to  calculate 
the  Q\  the  inclusion  of  the  generalized  Breit  interaction 
has  greatly  increased  the  time  for  the  structure  calcula¬ 
tions,  as  noted  in  Ref.  8.  Hence,  when  they  were  done  for 
all  33  Z  values,  while  the  detailed  Qx  calculations  were 
done  for  only  the  four  Z  values  given  by  Eq.  (17),  the 
atomic  structure  part  of  the  calculations  took  about  2/3 
of  the  total  time.  The  total  CPU  time  required  for  the 
present  calculations  on  a  Cray  XMP  supercomputer  at 
the  Lawrence  Livermore  National  Laboratory  “Open 
Computer  Facility”  was  about  6  h.  This  large  value  as 
compared  with  those  for  our  other  calculations,  such  as 
those  in  Ref.  8,  occurs  because  on  average  the  orbitals 
involved  in  the  present  work  have  higher  /  values.  In  future 
work  we  expect  to  increase  the  efficiency  of  the  atomic 
structure  part. 

With  regard  to  the  accuracy  of  the  present  collision 
strengths,  the  only  relativistic  results  available  for  com¬ 
parison  are  those  of  Ref.  3  for  Z  =  64.  In  Table  II  of  Ref. 
7  we  did  make  a  comparison  of  those  results  with  the 
results  of  the  present  approach  (except  that  the  new  op¬ 
tions  discussed  at  the  beginning  of  the  present  paper  were 
not  used).  Generally  good  agreement  was  found.  Probably 
the  comparisons  in  Table  II  for  oscillator  strengths  also 
give  an  approximate  indication  of  the  accuracy  of  the 
present  results  for  collision  strengths. 

Finally,  it  should  be  mentioned  that  the  complete 
set  of  present  results  is  on  file  at  the  National  Energy 
Research  Supercomputer  Center  at  Livermore,  California, 
and  is  available17  to  those  with  access  to  that  network;  it 
is  also  available  on  magnetic  tape  by  request  from  the 
authors. 
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EXPLANATION  OF  TABLES 

These  tables  list  data  for  transitions  from  the  ground  level  to  the  excited 
levels  with  n  =  4  and  5.  The  abbreviations  given  by  Eqs.  (8)-(l  1)  are  used  in 
designating  the  transitions.  All  values  of  Z  in  the  range  60  <  Z  «  92  are 
included. 

TABLE  I.  Labeling  of  Energy  Levels 

This  table  shows  the  yy-coupled  basis  state  that  makes  the  dominant 
contribution  to  each  energy  level  for  Z  in  the  range  60  ^  Z  92.  The  table 
is  clarified  by  a  specific  example:  The .//-coupled  basis  state  making  the  dom¬ 
inant  contribution  to  each  of  the  energy  levels  in  group  L  when  Z  =  82  is 
(2cIy24py:)o  for  the  lowest  energy  level  in  the  group  LI,  Odsn^fsn) o  for  the 
next  higher  level  L2,  (3p2/24dy2)0  for  L3,  Opui^Ss^o  for  L4,  (35-i/24/?i/2)o 
for  L5,  (3(h/25p3/2)0  for  L6,  (3dir25fi/2)0  for  L7,  (3pi/25d3;2)0  for  L8, 
(3pi/25S|/2)o  for  L9,  and  (3sl/25pl/2)o  for  the  highest  level  in  the  group  L10. 

TABLE  II.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from  Various 

Calculations  for  Z  =  64  and  Z  =  92 

Transition  Lower  level-upper  level  labeled  as  described  in  Table  I 
AE(eV)  Transition  energy  in  eV 

f  Electric  dipole  oscillator  strength  (dimensionless) 

Present  Results  from  present  work 

Grant  Results  from  the  GRASP15  version  of  the  multiconfiguration 
Dirac-Fock  code  of  Grant  et  al.13,14 
Hagcl  Relativistic  distorted-wave  calculations  of  Hagelstein3 

TABLE  III.  Electric  Dipole  Oscillator  Strengths  f,  60  <  Z  <  92 

This  tabic  gives  the  (dimensionless)  electric  dipole  oscillator  strengths 
for  the  allowed  transitions  from  the  ground  level  to  the  upper  level  given  as 
column  headings.  See  Tabic  I  for  the  labeling  of  the  upper  level. 

TABLE  IV.  Collision  Strengths  A  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy 

E'  in  Units  of  Zfir  Rydbergs,  60  =S  Z  =£  92 

This  table  gives  values  for  the  collision  strength  from  which  one  can 
obtain  values  for  the  cross  section  using  Eqs.  (13),  (14),  and  (15).  In  the 
present  case  the  statistical  weight  gi  =  2J  +  1  is  unity  because  the  value  for 
the  total  angular  momentum  quantum  number  J  for  the  initial  level  is  zero. 
The  fine  structure  constant  a  in  Eq.  (14)  has  the  value  1/137.039.  The  Zeirin 
Eq.  (15)  is  given  by  Eq.  (3)  and  the  transition  energy  AZs^(Ry)  in  Eq.  (15)  is 
obtained  from  the  corresponding  entry  in  cV  given  in  this  table  by  dividing 
by  the  conversion  factor  13.60535  eV/Ry.  3.05-3  means  3.05  X  10"3.  Each 
data  block  is  headed  by  the  relevant  transition  i-f,  with  the  levels  /  and  / 
labeled  according  to  Table  I. 

Z  Nuclear  charge  number 

AE  Transition  energy  in  cV 

E'  Scattered  electron  energy  in  units  of  Z3ir  Ry,  where  the  effective 

nuclear  charge  Zciris  given  by  Z  -  22.5  [Eq.  (3)] 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  96  for  Explanation  of  Tables 
jj 

Level  State  jj  Dominant  jj  State  as  a  Function  of  1 


Label  State  60  61  62  63  64  63  66  67  68  69  70  71 


A1  1  (3d  x6)0  111111111111 

D1  1  (3d  Ad  >0  111111111111 
D2  2  (3de4d«.'C  222222222222 
D3  3  (3p  4p  )0  3  3  3  3  3  3  3  3  3  3  3  3 
D4  4  (3p»4p»)0  444444444444 
D3  3  (3s  4s  >0  3  3  3  3  3  3  3  3  3  3  3  3 
D6  6  (3d  3d  >0  6  6  6  6  6  6  6  6  6  6  6  6 
D7  7  (3d*Sd»)0  777777777777 
DO  8  (3p  5p  >0  8  8  8  8  8  8  8  8  8  8  8  8 
D?  9  (3p»3p»)0  999999999999 
DIO  10  (3s  3s  )0  10  10  10  10  10  10  10  10  10  10  10  10 

cl  1  (3d*4s  >1  111111111111 
£2  2  (3d  4d*)l  222222222222 
£3  3  (3d  4d  11  333333333333 
E4  4  (3d«4d»)l  444444444444 
E5  3  (3d»4d  >1  333335353533 
£6  6  (3p  4pe)l  666666666666 
£7  7  (3p4p)l  777777777777 
E8  8  (3p*4p»)l  888888888888 
E9  9  (3p*4p  >1  999999  9  99999 
E10  10  (3d*5s  >1  10  10  10  10  10  10  11  11  11  11  14  14 
Ell  11  (3s  4s  >1  11  11  11  11  11  11  10  10  14  14  11  11 
£12  12  (3d  5d*)l  12  14  14  14  14  14  14  14  10  10  10  10 
E13  13  (3d  Sd  >1  13  12  12  12  12  12  12  12  12  12  12  12 
£14  14  (3p  4f *)  1  14  13  13  13  13  13  13  13  13  13  13  13 
E13  15  (3d*5d»)l  13  13  13  15  13  13  15  13  13  13  13  IS 
E16  16  (3d*5d  )1  16  16  16  16  16  16  16  16  16  16  16  16 
E17  17  (3d  Sgell  17  17  17  17  17  17  17  17  17  17  17  17 
E18  18  (3s  4d*)l  18  18  18  18  18  18  18  18  18  18  18  18 
£19  19  (3p  Spell  19  19  19  19  19  19  19  19  19  19  19  19 
£20  20  (3p  Sp  11  20  20  20  20  20  20  20  20  20  20  20  20 
£21  21  (3pe3p»ll  21  21  22  22  22  22  22  22  22  22  22  22 
£22  22  (3p  Sfell  22  22  21  21  21  21  21  21  21  21  21  21 
£23  23  (3pe3p  >1  23  23  23  23  23  23  23  23  23  23  23  23 
E24  24  (3s  5s  II  24  24  24  24  24  24  24  24  24  24  24  24 
E2S  25  (3s  5de)l  23  25  2S  25  23  25  25  23  25  23  25  25 

FI  1  (3d  4s  )2  111111111111 
F2  2  (3de4s  )2  222222222222 
F3  3  (3d  4d*>2  333333333333 
F4  4  (3d  4d  >2  4  4  4  4  4  4  4  4  4  4  4  4 
F5  3  (3ds4ds>2  555355555555 
F6  6  (3d»4d  >2  666666666666 
F7  7  (3p  4p*>2  777777777777 
FB  8  (3p  4p  >2  8  8  8  8  8  8  8  8  8  8  8  8 
F9  9  (3pe4p  >2  999999999999 
F10  10  (3d  3s  >2  10  10  10  10  10  10  10  10  10  10  10  10 
FU  11  (3d*5s  >2  11  11  11  11  11  11  11  11  14  14  14  14 
F12  12  (3d  5de)2  12  14  14  14  14  14  14  14  11  IS  13  13 
F13  13  (3d  3d  )2  13  12  IS  15  15  IS  13  15  15  11  11  11 
F14  14  (3p  4fe>2  14  13  12  12  12  12  12  12  12  12  12  12 
F13  15  (3p  4f  >2  13  13  13  13  13  13  13  13  13  13  13  13 
F16  16  (3d*3de)2  16  16  16  16  16  16  16  16  16  16  16  16 
F17  17  (3d#3d  >2  17  17  17  17  17  17  17  17  17  17  17  17 
F18  13  (3d  3g*)2  18  18  18  18  18  18  18  18  18  18  18  18 
F19  19  (3d  3g  >2  19  19  19  19  19  19  19  lr  19  19  19  19 
F20  20  (3de3ge)2  20  20  20  20  21  21  21  21  21  21  21  21 
F21  21  (3p*4fe )2  21  21  21  21  20  20  20  20  20  20  20  20 
F22  22  (3s  4de)2  22  22  22  72  22  22  22  22  22  22  22  22 
F23  23  (3s  4d  >2  23  23  23  23  23  23  23  23  23  23  23  23 
F24  24  (3p  3pe)2  24  24  24  24  24  24  24  24  24  24  24  24 
F25  23  (3p  3p  >2  23  23  23  23  23  25  23  23  23  23  23  23 
F26  26  (3p  3fe)2  26  26  26  26  26  26  26  26  26  26  26  26 
F27  27  (3p  Sf  )2  27  27  27  27  27  27  27  27  27  27  27  27 
F28  28  (3p#Sp  >2  28  28  28  28  28  28  28  28  28  28  28  28 
F29  29  (3p*5f*)2  29  29  29  29  29  29  29  29  29  29  29  29 
F30  30  (3s  5de)2  30  30  30  30  30  30  30  30  30  30  30  30 
F31  31  (3s  3d  >2  31  31  31  31  31  31  31  31  31  31  31  31 

01  1  (3d  4s  >3  111111111111 
02  2  (3d  4d*)3  222222222222 
03  3  (3d  4d  >3  3  3  3  3  3  3  3  3  3  3  3  3 
04  4  (3ds4ds>3  444444444444 
03  3  (3de4d  >3  553335355535 
06  6  (3p  4p  >3  6  6  6  6  6  6  6  6  6  6  6  6 
07  7  (3d  3s  >3  7  7  7  7  7  7  7  7  7  7  7  7 
08  8  (3d  3de)3  8  10  10  10  10  10  11  11  11  11  11  11 
09  9  (3d  3d  >3  9  11  11  11  11  11  10  10  10  10  10  10 
010  10  (3p  4f  >3  10  8  8  8  8  8  8  8  8  8  8  8 
011  11  (3p  4fe)3  11  99999999999 
012  12  (3de3d*)3  12  12  12  12  12  12  12  12  12  12  12  12 
013  13  (3d#3d  )3  13  13  13  13  13  13  13  13  13  13  13  13 
014  14  (3d  3g»)3  14  14  14  14  14  14  14  14  14  14  14  14 


72  73  74  73  76  77  78  79  80  81  82  83  84  83  86  87  88  89  90  91  92 


111111111111111111111 

111111111111111111111 
222222222222222222222 
333333333333333333333 
444444444444444444444 
333333333333333333333 
666666666666666666666 
777777777777777777777 
888888888888888888888 
999999999999999999999 
10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10 

111111111111111111111 
222222222222222222222 
333333333333333333333 
444444444444444444446 
S353333S5S3333S366664 
666666666666666633333 
777  7  77777777777777777 

8  8  8  8  8  8  8  8  8  8  8  8  8  8  14  14  14  14  14  14  14 

9  9  9  9  14  14  14  14  14  14  14  14  14  14  8  8  8  8  8  8  8 

14  14  14  14  9  9  9  9  9  9  11  11  11  11  11  11  11  11  11  11  11 

11  11  11  11  11  11  11  11  11  11  9999999  10  10  10  10 

10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  9  9  9  9 

12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12 

13  13  13  13  13  13  >3  13  13  13  13  13  13  13  13  13  13  13  13  13  13 

13  13  IS  15  13  13  13  15  13  13  13  13  13  13  13  13  15  13  13  13  15 

16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  17  17  17  17  17 

17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  16  16  16  16  16 

18  18  18  18  18  18  18  18  18  18  18  18  IB  18  18  18  18  18  18  19  19 

19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  18  18 

20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20 

22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22 

21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21 

23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23 

24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24 

25  25  25  25  25  25  25  25  23  25  25  25  23  25  25  25  25  25  25  25  25 

111111111111111111111 

222222222222222222222 

333333333333333333333 

444444444444444444444 

355355555555555555577 

666666666666666777755 

777777777777777666666 

8888BB8BB888888888888 

9  9  9  9  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 

10  14  14  14  9  13  13  13  13  13  13  13  13  15  13  13  13  13  13  13  13 

14  10  13  13  13  9  9  9  10  10  10  10  10  10  10  10  10  10  10  10  10 

15  13  10  10  10  10  10  10  9  9  9  9  9  9  9  9  9  11  11  11  11 

11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  9999 

12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12 

13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13 

16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16 

17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  18  18  18  18  18 

18  18  IB  18  18  18  18  18  18  18  18  18  18  18  18  18  19  19  19  19  19 

19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  17  17  17  17  17 

21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  20  20  20 

20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  20  21  21  21 

22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  24  24 

23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  24  24  24  22  22 

24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  24  23  23  23  23  23 

23  25  25  25  23  23  23  23  23  23  23  23  25  23  25  23  23  23  23  23  23 

26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26  26 

27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27  27 

28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28  28 

29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29  29 

30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30  30 

31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31  31 

111111111111111111111 
222222222222222222222 
333333333333333333333 
444444444444444444444 
553555353535335353355 
666666666666666666666 
7  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  U  11  11 

11  7  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10 

10  10  7777777777777777777 

888888888888888888888 
999999999999999999999 

12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12 

13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  14  14  14  14  14 

14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  13  IS  IS  13  IS 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  96  for  Explanation  of  Tables 
jj 

Level  State  jj  Dominant  jj  State  as  a  Function  of  Z 


Label 

State 

60 

61 

62 

63 

64 

63 

66 

67 

68 

69 

70 

71 

72 

73 

74 

73 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

G13 

13 

<3d 

So 

)3 

13 

13 

13 

IS 

13 

13 

13 

13 

15 

13 

13 

13 

13 

15 

13 

15 

13 

13 

13 

13 

13 

13 

13 

15 

15 

15 

13 

15 

13 

13 

13 

13 

13 

016 

16 

<3d*5g 

>3 

16 

16 

16 

16 

19 

19 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 
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16 

16 

16 

16 

16 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

16 

16 

16 

16 

16 

16 

16 

16 

16 

14 

M17 

17 

(3d 

3f 

>1 

17 

17 

18 

18 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

18 

18 

17 

17 

17 

17 

17 

17 

17 

17 

M18 

18 

(3s 

4p 

>1 

18 

18 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18 

18 

18 

18 

M19 

19 

(3d*5f*)l 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

M20 

20 

(3p 

3s 

>1 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

M21 

21 

(3p 

5d*)l 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

M22 

22 

(3p 

Sd 

>t 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

M23 

23 

<3p»3s 

>1 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

M24 

24 

(3p*3d*>l 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

M23 

23 

(3s 

3p#)l 

23 

23 

23 

23 

23 

23 

23 

25 

23 

23 

25 

25 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

25 

23 

M26 

26 

(35 

5p 

>1 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 
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TABLE  I.  Labeling  of  Energy  Levels 
See  page  96  for  Explanation  of  Tables 


^evol  State  jj  Dominant  jj  State  as  a  Function  of  Z 


Label 

State 

60 

61 

62 

63 

64 

63 

66 

67 

68 

69 

70 

71 

72 

73 

74 

73 

76 

77 

78 

79 

80 

81 

82 

83 

84 

83 

86 

87 

to 

CO 

89 

90 

91 

92 

Ni 

1 

(3d 

4p* 

>2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

N2 

2 

(3d»4p» 

>2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

N3 

3 

(3d 

4p 

)2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

N4 

4 

(3d*4p 

)2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

N5 

5 

<3p 

4s 

>2 

5 

5 

5 

5 

5 

3 

5 

5 

3 

5 

3 

5 

3 

3 

5 

5 

3 

3 

5 

5 

3 

3 

3 

5 

5 

3 

5 

5 

5 

5 

3 

5 

3 

N6 

6 

(3d 

4f 

>2 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

N7 

7 

(3d 

4f#)2 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

N8 

8 

(3d#4f 

)2 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

N9 

9 

(3d#4f*)2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

NIO 

10 

(3p 

4d* 

>2 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Nil 

11 

(3p 

4d 

)2 

11 

11 

11 

11 

11 

11 

1 1 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

N12 

12 

(3d 

5p* 

>2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

N13 

13 

(3d 

5p 

>2 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

N14 

14 

(3d»5p« 

)2 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

N15 

15 

<3d*3p 

)2 

15 

13 

15 

15 

15 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

15 

13 

13 

N16 

16 

(3p«4d« 

)2 

16 

16 

16 

16 

16 

15 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

13 

15 

15 

15 

15 

16 

16 

18 

N17 

17 

<3p«4d 

>2 

17 

17 

17 

17 

17 

17 

15 

13 

15 

15 

13 

13 

13 

13 

13 

15 

15 

13 

13 

13 

15 

15 

13 

15 

13 

17 

17 

17 

17 

17 

18 

18 

16 

N18 

18 

(3d 

5f  * 

)2 

18 

18 

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

18 

18 

18 

18 

18 

18 

18 

19 

19 

19 

N19 

19 

(3d 

5f 

)2 

19 

19 

19 

20 

18 

18 

*8 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

20 

19 

19 

19 

19 

19 

19 

17 

17 

17 

N20 

20 

(3s 

4p 

)2 

20 

20 

20 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

20 

20 

20 

N21 

21 

(3d* 

►  3f 

>2 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

N22 

22 

(3d*3f*)2 

22 

22 

22 

22 

22 

22 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

N23 

23 

(3p 

5s 

>2 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

N24 

24 

(3s 

4f*>2 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

23 

23 

23 

N25 

25 

(3p 

Sd« 

>2 

23 

23 

25 

25 

23 

25 

23 

23 

23 

23 

23 

23 

23 

25 

25 

25 

23 

23 

23 

25 

23 

25 

25 

23 

25 

25 

23 

23 

25 

25 

24 

26 

26 

N26 

26 

(3p 

5d 

>2 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

24 

24 

N27 

27 

(3p 

5q* 

)2 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

N28 

28 

(3p* 

►5d*>2 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

N29 

29 

<3p*Sd 

>2 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

N30 

30 

(3s 

5p 

)  2 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

N31 

31 

(3s 

3f#)2 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

31 

01 

1 

(3d 

4p#>3 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

02 

2 

(3d 

4p 

>3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

03 

3 

<3d»4p 

>3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

04 

4 

(3d 

4f* 

►  >3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

05 

5 

<3d 

4f 

>3 

5 

5 

5 

5 

3 

3 

3 

3 

5 

5 

3 

3 

3 

5 

5 

3 

3 

5 

5 

5 

5 

5 

3 

3 

5 

5 

5 

3 

3 

5 

5 

3 

3 

06 

6 

(3d#4f 

)  3 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

07 

7 

<3d»4f»)3 

7 

7 

7 

7 

7 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

08 

8 

<3p 

4d*>3 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

09 

9 

<3p 

4d 

>3 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

010 

10 

(3d 

5p* 

03 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

Oil 

11 

(3d 

5p 

>3 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

012 

12 

(3d»Sp 

>3 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

12 

12 

12 

12 

12 

12 

12 

12 

12 

013 

13 

(3p»4d 

>3 

13 

13 

13 

13 

13 

13 

13 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14 

014 

14 

(3d 

5f*)3 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

13 

15 

13 

13 

015 

15 

(3d 

5f 

)3 

15 

13 

15 

15 

15 

IS 

15 

15 

15 

15 

15 

13 

15 

15 

IS 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

13 

13 

13 

016 

16 

(3d#Sf 

>3 

16 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

017 

17 

(3d*5f*)3 

17 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

018 

18 

(3s 

4f*)3 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

20 

20 

20 

20 

019 

19 

(3s 

4f 

)3 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

18 

18 

21 

21 

020 

20 

<3p 

5d*>3 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

19 

19 

21 

18 

18 

021 

21 

(3p 

3d 

>3 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

19 

19 

19 

022 

22 

(3p 

5fl 

)  3 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

023 

23 

(3p 

3g* 

03 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

024 

24 

(3p*5d 

>3 

24 
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TABLE  II.  Comparison  of  Transition  Energies  and  Oscillator  Strengths  from  Various  Calculations 

for  Z  =  64  and  Z  =  92 

See  page  96  for  Explanation  of  Tables 


Z-64 


Transition 

Present 

AE(eV) 

Grant 

Hagel 

Present 

f 

Grant 

Hagel 

A1 

Ml 

1136.7 

1133.7 

1136.9 

0.1137 

0.1115 

0.121 

A1 

- 

M2 

1151.7 

1148.7 

1151.8 

0.2861 

0.2754 

0.305 

A1 

- 

M3 

1182.6 

1179.6 

1183.5 

0.0338 

0.0325 

0.036 

A1 

- 

M4 

1377.4 

1375.1 

1380.4 

0.3790 

0.3696 

0.384 

A1 

- 

M5 

1395.5 

1392.6 

1396.2 

0.0138 

0.0138 

0.016 

A1 

- 

M6 

1413.4 

1410.4 

1414.4 

1.0521 

1.0284 

1.090 

A1 

- 

M7 

1455.8 

1452.7 

1457.7 

6.4721 

6.3644 

6.650 

A1 

- 

M8 

1526.3 

1523.8 

1531.4 

0.0397 

0.0401 

0.047 

A1 

- 

M9 

1612.6 

1610.3 

1614.8 

0.0166 

0.0166 

0.018 

A1 

- 

M10 

1625.1 

1622.7 

1627.6 

1.1087 

1.0640 

1.110 

A1 

- 

Ml  4 

1764.1 

1761.6 

1767.9 

0.5282 

0.5145 

0.553 

A1 

- 

MIS 

1792.6 

1790.0 

1792.4 

0.0383 

0.0307 

0.020 

A1 

- 

Ml  6 

1840.0 

1837.3 

1840.0 

0.1446 

0.1363 

0.143 

Z-92 

AE(eV) 

f 

Transition 

Present 

Grant 

Present 

Grant 

A1 

-  Ml 

3025.4 

3022.8 

0.1904 

0.1862 

A1 

-  M2 

3163;0 

3160.5 

0.2592 

0.2543 

A1 

-  M3 

3348.9 

3346.3 

0.0077 

0.0088 

A1 

-  M4 

3401.0 

3401.9 

0.4199 

0.4102 

A1 

-  M5 

3643.2 

3640.9 

0.0015 

0.0014 

A1 

-  M6 

3703.0 

3700.7 

3.3621 

3.3318 

A1 

-  M7 

3871.2 

3868.8 

5.0026 

4.9656 

A1 

-  M8 

4079.4 

4077.5 

0.1043 

0.1023 

A1 

-  M9 

4149.2 

4147.2 

1.3325 

1.3015 

A1 

-  M10 

4325.7 

4326.4 

0.0441 

0.0441 

A1 

-  M13 

4828.2 

4817.6 

0.2447 

0.2356 

A1 

-  Ml  6 

5013.0 

5010.7 

0.3228 

0.3238 

A1 

-  Ml  8 

5161.0 

5150.2 

0.0924 

0.0909 
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}. 

TABLE  III. 

Electric  Dipole  Oscillator  Strengths  f  60  «  Z  92 

f| 

See  page  96  for  Explanation  of  Tables 

z 

Ml 

M2 

M3 

M4 

M5 

M6 

M7 

M8 

M9 

M10 

Mil 

M12 

M13  ; 

60 

0.  0962 

0.  3095 

0.  0389 

0. 3909 

0.  0332 

0.  7657 

6,  0861 

0.  0444 

0.  0048 

1.  0109 

0.  0345 

0.  0311 

0.0001  { 

61 

0.  1014 

0.  3039 

0.  0376 

0.  3913 

0.  0230 

0.  8334 

6.  1110 

0.  0447 

0.  0071 

1.  0306 

0.  0333 

0.  0295 

0.  0000  : 

62 

0.  1062 

0.  2987 

0.  0364 

0.  3879 

0.  0186 

0.  9035 

6. 1264 

0.  0451 

0.  0098 

1.0487 

0. 0323 

0. 0280 

0. 0008  ’ 

63 

0.  1107 

0.  2940 

0.  0353 

0.  3840 

0.  0160 

0.  9762 

6. 1333 

0. 0433 

0.0127 

1.0653 

0.  0318 

0. 0265 

0. 0089  * 

64 

0. 1148 

0.  2997 

0.  0343 

0.  3805 

0. 0141 

1.  0514 

6. 1322 

0. 0467 

0.0161 

1.  0808 

0.  0313 

0. 0247 

0.  1172 

■ 

65 

0. 1187 

0.  2858 

0. 0334 

0.  3774 

0.  0127 

1.  1290 

6. 1238 

0.  0478 

0.0197 

1.  0950 

0.  0308 

0.  0227 

0.  4632 

66 

0.  1223 

0,  2822 

0. 0325 

0.  3749 

0.  0114 

1.  2088 

6.  1088 

0.  0489 

0.  0235 

1.  1083 

0.  0305 

0.  0199 

0.  5400 

67 

0.  1257 

0.  2789 

0.  0316 

0.  3727 

0.  0103 

1.  2907 

6.  0877 

0.  0303 

0.  0276 

1.  1203 

0.  0302 

0.  0138 

0.  3708 

68 

0.  1289 

0.  2760 

0.  0308 

0.  3710 

0.  0093 

1.  3744 

6. 0611 

0.  0317 

0.  0320 

1.  1317 

0.  0301 

0. 0094 

0.  5959  t 

6? 

0.  1319 

0. 2733 

0.  0301 

0.  3697 

0. 0084 

1.  4597 

6. 0293 

0.  0332 

0.  0365 

1.  1420 

0.  0301 

0. 0006 

0.  6183 

■ 

70 

0.  1348 

0.  2708 

0.  0294 

0.  3688 

0.  0075 

1.  5463 

5.  9935 

0.  0548 

0.  0413 

1.  1514 

0.  0305 

0. 1094 

0.  5176 

71 

0.  1376 

0.  2686 

0.  0287 

0.  3681 

0.  0067 

1.  6339 

5.  9536 

0.  0565 

0. 0464 

1.  1398 

0.  0315 

0.  4084 

0.2167 

72 

0. 1402 

0.  2667 

0.  0280 

0.  3678 

0.  0059 

1.  7222 

5.  9101 

0.  0582 

0. 0519 

1. 1671 

0. 0334 

0. 4914 

0.1146 

73 

0.  1428 

0.  2649 

0.  0274 

0.  3678 

0.  0052 

1.  8110 

5.  8637 

0.  0399 

0. 0380 

1. 1733 

0. 0369 

0.  4883 

0.  0800 

74 

0.  1453 

0.  2633 

0.  0268 

0.  3681 

0.  0045 

1.  9001 

5.  8147 

0.  0615 

0.  0649 

1.  1701 

0. 0441 

0.  4519 

0.  0648 

75 

0,  1478 

0  2619 

0. 0262 

0. 3686 

0.  0038 

1.  9890 

3.  7636 

0.  0626 

0.  0736 

1.  1813 

0. 0641 

0. 3937 

0.  0553 

76 

0.  1502 

0.  2606 

0.  0256 

0,  3694 

0.  0032 

2.  0777 

5.  7107 

0.  0619 

0.  0837 

1.  1820 

0. 4159 

0. 0101 

0.  0487 

77 

0.  1526 

0.  2595 

0.  0251 

0. 3704 

0.  0026 

2.  1658 

3.  6564 

0.  0353 

0. 1070 

1. 1790 

0.  3228 

0. 0749 

0.  0443 

78 

0.  1550 

0.  2586 

0.  0245 

0.  3717 

0. 0021 

2.  2531 

5.  6010 

0.  0226 

0. 1604 

1. 1693 

0  3404 

0.  0337 

0.  0417 

7? 

0.  1573 

0.  2578 

0. 0239 

0.  3733 

0.  0016 

2.  3394 

5.  5448 

0.  0069 

0.  2100 

1.  1464 

0.  3498 

0.  0046 

0.  0402 

80 

0. 1597 

0.  2572 

0. 0233 

0.  3750 

0.  0012 

2.  4246 

5.  4882 

0.  0336 

0.  2562 

1.  0838 

0. 3381 

0.  0007 

0.  0395 

81 

0.  1620 

0.  2567 

0.  0227 

0.  3771 

0.  0008 

2.  5085 

3.  4313 

0.  0490 

0.  5136 

0.  8188 

0. 3254 

0.  0009 

0.  0394  : 

82 

0.  1644 

0.  2563 

0. 0221 

0.  3793 

0.  0005 

2.  5909 

5.  3745 

0.  0388 

1.  2559 

0.  0773 

0.  3093 

0.  0069 

0.  0396 

83 

0.  1668 

0.  2561 

0. 0214 

0.  3819 

0.  0003 

2.  6717 

5.  3178 

0.  0661 

1.  3344 

0. 0001 

0.  2613 

0.  0464 

0.  0402 

84 

0.  1693 

0.  2561 

0. 0207 

0. 3846 

0.  0001 

2.  7508 

3.  2615 

0.  0720 

1. 3260 

0.0108 

0.  1998 

0.  1002 

0.0412 

85 

0.  1718 

0.  2561 

0.  0200 

0. 3877 

0.  0000 

2.  8281 

3.  2057 

0.  0770 

1.3183 

0.  0213 

0.  2927 

0. 0002 

0.  0420 

86 

0.  1743 

0.  2564 

0.  0191 

0. 3910 

0.  0000 

2.  9035 

5.  1505 

0.  0814 

1.  3136 

0.  0287 

0. 0596 

0. 2263 

0.  0453  • 

87 

0.  1769 

0.  2568 

0.  0181 

0.  3947 

0.  0000 

2.  9770 

5.  0962 

0.  0855 

1.  3110 

0. 0341 

0. 0484 

0. 2293 

0.  0501  s 

88 

0. 1793 

0.  2373 

0. 0169 

0. 3987 

0.  0002 

3.  0486 

5.  0426 

0. 0892 

1.  3096 

0. 0382 

0.  0432 

0. 2203 

0.  0613 

8? 

0.  1822 

0.  2581 

0.  0155 

0.  4031 

0.  0004 

3.  1181 

4. 9901 

0.  0927 

1.  3089 

0.  0414 

0.  0403 

0. 1707 

0.  1116 

90 

0.  1850 

0.  2590 

0.  0137 

0.  4081 

0.  0006 

3.  1856 

4. 9385 

0.  0960 

1 . 3086 

0.  0439 

0.  0383 

0,  1729 

0.  1092 

91 

0.  1878 

0.  2601 

0.  0112 

0.  4138 

0.  0010 

3.  251 1 

4. 8880 

0.  0991 

1.  3085 

0. 0461 

0.  0373 

0.  0174 

0.  2643 

92 

0.  1907 

0.  2615 

0.  0079 

0.  4206 

0. 0014 

3.3146 

4.  8385 

0.  1020 

1.3086 

0.  0479 

0. 0365 

0.  0227 

0.  2587  5 

z 

M14 

M15 

M16 

M17 

M18 

M19 

M20 

M21 

M22 

M23 

M24 

M25 

M26 

60 

0,  4976 

0. 0766 

0.  0021 

0.  7423 

0.  2555 

1.  4313 

0.  0437 

0.  0003 

0.  3821 

0. 0058 

0.  1589 

0. 0380 

0.  0608 

61 

0.  5085 

0.  0686 

0. 0018 

0. 8370 

0.  1188 

1.  4734 

0.  0461 

0. 0011 

0.  3841 

0. 0082 

0.  1605 

0. 0386 

o.  0608  : 

62 

0.  5191 

0.  0619 

0.  0011 

0.  8B18 

0.  0722 

1.  4721 

0. 0464 

0.0019 

0.  3865 

0. 0097 

0.  1620 

0. 0393 

0.  0608 

63 

0.  5231 

0.  0554 

0.  0000 

0. 3992 

0.  5653 

1.  4576 

0.  0467 

0.  0029 

0.  3890 

0.0107 

0.  1633 

0. 0399 

0. 0608  ; 

64 

0.  4276 

0.  0486 

0.  2618 

0.  0395 

0.  6774 

1.  4370 

0. 0471 

0.  0040 

0. 3914 

0.  0114 

0.  1644 

0. 0404 

0.  0606 

65 

0.  0955 

0.  0412 

0.  2584 

0. 0056 

0. 7304 

1.4139 

0. 0475 

0.  0051 

0.  3937 

0.  0120 

0.  1634 

0. 0410 

0.  0605  : 

66 

0.  0337 

0.  0332 

0.  2404 

0. 0037 

0. 7666 

1.  3896 

0. 0479 

0.  0062 

0. 3938 

0.0124 

0. 1663 

0. 0415 

0.  0603 

67 

0.  0189 

0.  0252 

0. 2284 

0. 0029 

0. 7953 

1.  3650 

0. 0483 

0.  0074 

0. 3978 

0.0127 

0. 1670 

0. 0420 

0.  0600 

68 

0.  0018 

0.  0271 

0. 2200 

0.  0024 

0.8196 

1.3405 

0. 0488 

0.  0086 

0.  3996 

0.  0130 

0.  1675 

0. 0425 

0.  0598 

69 

0.  0031 

0.  0134 

0.2138 

0. 0020 

0. 8408 

1.3164 

0.  0493 

0.  0090 

0. 4012 

0.  0132 

0.  1680 

0.  0430 

0.  0594 

70 

0.  0000 

0.  0128 

0.  2090 

0.  0017 

0.  8597 

1.2930 

0.  0497 

0.  0110 

0.  4026 

0.  0134 

0.  1683 

0. 0434 

0. 0591  r 

71 

0.  0050 

0.  0115 

0.  2053 

0.  0015 

0,  8765 

1.2702 

0.  0502 

0.0122 

0.  4039 

0.  0136 

0.  1685 

0. 0439 

0.  0587 

72 

0.  0251 

0.  0107 

0.  2023 

0. 0013 

0.  8916 

1.2481 

0.  0507 

0.  0133 

0.  4051 

0.  0137 

0.  1686 

0. 0443 

0.  0582 

73 

0.  0616 

0.  0101 

0. 2000 

0. 0011 

0.  9050 

1.2268 

0.  0513 

0.0145 

0.  4062 

0.  0130 

0. 1686 

0. 0446 

0.  0577 

■ 

74 

0.  1080 

0. 0097 

0.  1983 

0.  C009 

0.9169 

1.  2064 

0,  0518 

0.0156 

0.  4071 

0.  0139 

0. 1685 

0. 0430 

0.  0572 

1 

75 

0.  1531 

0.  0095 

0. 1972 

0.  0008 

0. 9272 

1.  1866 

0.  0324 

0.  0168 

0. 4079 

0.  0140 

0.  1683 

0.  0433 

0.  0366 

■ 

76 

0. 1967 

0.  0093 

0. 1968 

0.  0007 

0.  9359 

1. 1677 

0.  0529 

0.  0178 

0.  4086 

0. 0141 

0.  1680 

0.  0456 

0.  0360 

77 

0.  2300 

0.  0092 

0.  1973 

0.  0006 

0. 9429 

1.  1493 

0.  0535 

0.0189 

0.  4092 

0.  0142 

0. 1676 

0.  0459 

o.  0333  : 

78 

0. 2564 

0.  0092 

0.  1990 

0. 0006 

0. 9478 

1.  1320 

0. 0541 

0.  0199 

0.  4097 

0. 0142 

0. 1671 

0.  0462 

0. 0346  s: 

79 

0.  2774 

0.  0092 

0.  2023 

0.  0007 

0.  9501 

1.  1152 

0.  0547 

0.  0209 

0. 4101 

0.  0143 

0. 1666 

0.  0464 

0.  0539 

■ 

80 

0.  2931 

0.  0093 

0.  2089 

0. 0011 

0.  9485 

1.  0991 

0.  0553 

0.  0219 

0. 4105 

0. 0143 

0. 1659 

0. 0467 

0.  0531 

81 

0.  3049 

0.  0095 

0.  2195 

0.  0034 

0.  9400 

1.0833 

0.  0560 

0. 0229 

0.  4108 

0.  0144 

0. 1632 

0. 0469 

0. 0323  p 

82 

0.  3136 

0.  0098 

0.  2498 

0. 0006 

0.  9165 

1.0685 

0.  0566 

0.  0238 

0. 4110 

0.  0144 

0. 1644 

0. 0471 

0.  0315 

83 

0.  3198 

0.  0103 

0. 0071 

0.3191 

0.  8435 

1.  0540 

0.  0572 

0.  0246 

0. 4111 

0. 0144 

0.  1633 

0.  0472 

0. 0306  l 

1 

84 

0.  3244 

0.0111 

0. 0017 

0.  7220 

0.  4484 

1.  0398 

0.  0578 

0.  0255 

0. 4112 

0.  0145 

0. 1626 

0.  0473 

0,  0496  J 

9 

85 

0,  3269 

0.  0123 

0. 0011 

1.  1741 

0.  0000 

1.  0260 

0.  0584 

0.  0263 

0. 4112 

0.  0145 

0.  1615 

0.  0474 

0.  0487 

86 

0.  3272 

0.  0151 

0.  0010 

1.  1235 

0.  0525 

1.0124 

0.  0590 

0.  0271 

0.  4112 

0.  0145 

0.  1605 

0.  0475 

0, 0477  i 

H 

87 

0.  3227 

0.  0217 

0. 0010 

1. 0954 

0.  0819 

0.  9988 

0.  0595 

0.  0278 

0.4111 

0.0145 

0.  1593 

0.  0475 

0. 0466  i 

88 

0.  2966 

0.  0497 

0.  0010 

1.  0806 

0.  0975 

0.  9850 

0.  0600 

0.  0285 

0.  4110 

0.  0146 

0. 1581 

0. 0473 

0. 0436  s 

■ 

89 

0. 0458 

0. 3027 

0.  0011 

1.0704 

0,  1082 

0.  9704 

0.  0604 

0. 0292 

0.  4108 

0.  0146 

0.  1569 

0. 0475 

0. 0445  ' 

90 

0.  0001 

0.  3526 

0.  0013 

1. 0606 

0.  1179 

0.  9540 

0.  0607 

0. 0299 

0.  4106 

0.0146 

0. 1555 

0.  0474 

0. 0433  h 

91 

0.  0010 

0.  3617 

0.  0013 

1.0456 

0.  1306 

0.  9334 

0. 0609 

0.  0305 

0.  4103 

0.  0146 

0. 1542 

0.  0473 

0. 0422  i 

I 

92 

0. 0024 

0.  0021 

0.  3987 

1.0018 

0. 1542 

0.  9013 

0.  0607 

0.  0311 

0.  4099 

0.  0146 

0.  1528 

0.  0472 

0. 0410  i 
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TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  92 

See  page  96  for  Explanation  of  Tables 


A1  -  D1  A1  -  D2 


z 

££ 

E  '**.  002 

E'=.  01 

E'n,  03 

E'°.  07 

E'».  15 

E'=.  28 

6  E 

E't».  002 

E'«,  01 

E'».  03 

E'».  07 

E'«.  15 

E #B.  28 

60 

1058. 3 

3.  03-3 

3.  03-3 

2.  99-3 

2. 95-3 

2.  92-3 

2.  91-3 

1103.  3 

6.  62-2 

6. 69-2 

6.  83-2 

7.  00-2 

7. 15-2 

7.  24-2 

61 

1113. 4 

3. 18-3 

3. 16-3 

3.  13-3 

3. 10-3 

3.  08-3 

3.  08-3 

1159.  8 

6. 32-2 

6. 39-2 

6.  52-2 

6.  69-2 

6. 83-2 

6. 92-2 

62 

1169.  8 

3.  31-3 

3.  30-3 

3.  28-3 

3.  26-3 

3.  25-3 

3.  26-3 

1217.6 

6.  04-2 

6. 11-2 

6.  23-2 

6.  39-2 

6.  53-2 

6. 62-2 

63 

1227.  5 

3.  46-3 

3.  45-3 

3.  44-3 

3.  42-3 

3.  42-3 

3.  44-3 

1276.  8 

5.  78-2 

5. 84-2 

5.  96-2 

6.  11-2 

6.  24-2 

6. 34-2 

64 

1286.  5 

3.  61-3 

3.  61-3 

3.  60-3 

3.  60-3 

3.  61-3 

3.  63-3 

1337.  4 

5.  53-2 

5.  59-2 

5.  70-2 

5.  84-2 

5.  98-2 

6.  07-2 

65 

1346.  8 

3.  77-3 

3.  77-3 

3.  77-3 

3.  77-3 

3.  79-3 

3.  82-3 

1399.3 

5.  29-2 

5.  35-2 

5.  46-2 

5.  59-2 

5.  72-2 

5.  82-2 

66 

1408. 5 

3.  93-3 

3.  93-3 

3.  94-3 

3.  96-3 

3.  98-3 

4.  02-3 

1462.  6 

5.  07-2 

5. 12-2 

5.  23-2 

5.  36-2 

5.  48-2 

5.  57-2 

67 

1471. 3 

4.  09-3 

4. 10-3 

4.  12-3 

4.  14-3 

4.  18-3 

4.  22-3 

1 527.  3 

4.  86-2 

4.  91-2 

5.  01-2 

5.  13-2 

5.  25-2 

5.  35-2 

68 

1535.  8 

4.  26-3 

4.  27-3 

4.  30-3 

4.  33-3 

4.  38-3 

4.  43-3 

1593.4 

4.  65-2 

4. 70-2 

4. 80-2 

4.  92-2 

5.  04-2 

5.  13-2 

69 

1601. 4 

4.  44-3 

4.  45-3 

4.  48-3 

4.  53-3 

4.  58-3 

4.  64-3 

1660.  8 

4.  46-2 

4.  51-2 

4.  60-2 

4.  72-2 

4.  83-2 

4.  92-2 

70 

1668. 4 

4.  61-3 

4. 63-3 

4.  67-3 

4.  72-3 

4.  79-3 

4.  85-3 

1729.7 

4.  28-2 

4.  33-2 

4.  42-2 

4.  53-2 

4.  64-2 

4.  73-2 

71 

1736. 7 

4.  79-3 

4.81-3 

4.  86-3 

4.  92-3 

4.  99-3 

5.  07-3 

1799.  9 

4.  11-2 

4.  15-2 

4.  24-2 

4.  34-2 

4.  45-2 

4.  54-2 

72 

1806. 2 

4.  97-3 

5.  00-3 

5.  05-3 

5.  12-3 

5.  20-3 

5.  28-3 

1871.6 

3.  94-2 

3.  99-2 

4.  07-2 

4.  17-2 

4.  27-2 

4.  36-2 

73 

1877.  1 

5.  15-3 

5.  18-3 

5.  24-3 

5.  32-3 

5.  41-3 

5.  50-3 

1944.  6 

3.  79-2 

3.  83-2 

3.  91-2 

4.01-2 

4.  11-2 

4.  19-2 

74 

1949. 4 

5.  33-3 

5.  36-3 

5.  43-3 

5.  51-3 

5.  61-3 

5.  71-3 

2019.  1 

3.  64-2 

3.  68-2 

3.  75-2 

3.  85-2 

3.  95-2 

4.  03-2 

75 

2022.  9 

5.  51-3 

5.  34-3 

5.  61-3 

3.  71-3 

5.  82-3 

5.  93-3 

2095.  0 

3.  50-2 

3.  53-2 

3.  60-2 

3.  70-2 

3.  79-2 

3.  87-2 

76 

2097.  7 

5.  68-3 

5.  72-3 

5.  80-3 

5.  90-3 

6.  02-3 

6.  14-3 

2172.  2 

3.  36-2 

3. 40-2 

3.  46-2 

3.  55-2 

3.  65-2 

3.  73-2 

77 

2173.  9 

5.  86-3 

5.  90-3 

5.  98-3 

6. 09-3 

6.  22-3 

6.  35-3 

2251.0 

3. 23-2 

3. 26-2 

3.  33-2 

3.  42-2 

3.  51-2 

3.  59-2 

78 

2251.  3 

6.  03-3 

6.  07-3 

6.  16-3 

6.  28-3 

6.  42-3 

6. 56-3 

2331.  1 

3.  10-2 

3. 14-2 

3.  20-2 

3.  28-2 

3.  37-2 

3.  45-2 

79 

2330.  1 

6.  20-3 

6.  24-3 

6.  34-3 

6. 47-3 

6.  62-3 

6. 76-3 

2412.  7 

2,  98-2 

3. 02-2 

3.  08-2 

3.  16-2 

3.  24-2 

3.  32-2 

80 

2410.  1 

6.  36-3 

6.  41-3 

6.  51-3 

6. 64-3 

6.  80-3 

6. 96-3 

2495.  7 

2. 87-2 

2. 90-2 

2.  96-2 

3.  04-2 

3.  12-2 

3.  20-2 

81 

2491. 5 

6.  52-3 

6.  57-3 

6. 67-3 

6. 82-3 

6. 98-3 

7.  15-3 

2580.  2 

2. 76-2 

2.  79-2 

2.  85-2 

2.  92-2 

3.  01-2 

3.  08-2 

82 

2574.  1 

6.  67-3 

6.  72-3 

6.  83-3 

6.  98-3 

7.  16-3 

7.  33-3 

2666.  2 

2. 66-2 

2.  69-2 

2.  74-2 

2.81-2 

2.  89-2 

2.  97-2 

83 

2658.  1 

6.  81-3 

6.  87-3 

6.  99-3 

7.  15-3 

7.  33-3 

7.  51-3 

2753.  6 

2.  56-2 

2.  59-2 

2. 64-2 

2.71-2 

2.  79-2 

2.  86-2 

84 

2743.  4 

6. 95-3 

7.01-3 

7. 13-3 

7.  30-3 

7.  49-3 

7.  68-3 

2842.  4 

2.  46-2 

2.  49-2 

2.  54-2 

2.61-2 

2.  68-2 

2.  76-2 

85 

2829.  9 

7.  08-3 

7.  13-3 

7.  27-3 

7. 44-3 

7.  65-3 

7.  85-3 

2932.  8 

2.  37-2 

2.  40-2 

2.  45-2 

2.  51-2 

2.  59-2 

2.  66-2 

86 

2917.  8 

7.  21-3 

7.  27-3 

7. 40-3 

7. 58-3 

7.  79-3 

8.  01-3 

3024.  6 

2.  29-2 

2.31-2 

2.  36-2 

2.  42-2 

2.  49-2 

2.  57-2 

87 

3006.  9 

7. 32-3 

7.  39-3 

7.  52-3 

7.  71-3 

7.  93-3 

8.  15-3 

3117,  9 

2.  20-2 

2.  22-2 

2.  27-2 

2. 33-2 

2.  41-2 

2.  48-2 

88 

3097.  4 

7. 43-3 

7.  50-3 

7. 64-3 

7. 83-3 

8.  06-3 

8.  30-3 

3212.  6 

2.  12-2 

2.  15-2 

2.  19-2 

2. 25-2 

2.  32-2 

2.  39-2 

89 

3189.  1 

7. 53-3 

7.  60-3 

7.  75-3 

7.  94-3 

8.  18-3 

6.  43-3 

3308.  9 

2.  05-2 

2.  07-2 

2.  11-2 

2.  17-2 

2. 24-2 

2.31-2 

90 

3282.  1 

7. 63-3 

7.  70-3 

7.  85-3 

8.  05-3 

8.  29-3 

8.  56-3 

3406.  7 

1.  97-2 

1.99-2 

2. 04-2 

2. 09-2 

2. 16-2 

2.  23-2 

91 

3376.  5 

7.  71-3 

7.  79-3 

7.  94-3 

8. 15-3 

8.  40-3 

8.  67-3 

3506.  0 

1.91-2 

1.92-2 

1.96-2 

2. 02-2 

2.  08-2 

2.  15-2 

92 

3472.  1 

7.  79-3 

7.  87-3 

8.  02-3 

8. 23-3 

8.  49-3 

8.  78-3 

3606.  8 

1.84-2 

1.  86-2 

1.90-2 

1.  95-2 

2.  01-2 

2.  08-2 

A1  -  D3  AJ  -  D4 


Z 

a  E 

E 002 

E'».01 

E'«.  03 

E'«.  07 

E'«*. 15 

E'*.  28 

AE 

E'*.  002 

E '«*.  01 

E'b.  03 

E'-.  07 

E'«.  15 

E'=.  28 

60 

1265.  2 

3. 26-2 

3.  32-2 

3.  44-2 

3.  60-2 

3.  77-2 

3.  89-2 

1336.  1 

2.  18-2 

2.  22-2 

2.  30-2 

2.  41-2 

2.  53-2 

2.  62-2 

61 

1325.  5 

3.  20-2 

3.  26-2 

3.  37-2 

3.  53-2 

3.  69-2 

3.  81-2 

1402.2 

2.  09-2 

2. 12-2 

2.  20-2 

2.  30-2 

2.  41-2 

2.  50-2 

62 

1387.  1 

3.  13-2 

3.  19-2 

3.  30-2 

3.  45-2 

3.  61-2 

3.  73-2 

1470.  1 

1.99-2 

2. 03-2 

2.  10-2 

2.  20-2 

2.  30-2 

2.  39-2 

63 

1450. 2 

3.  07-2 

3.  12-2 

3.  23-2 

3.  38-2 

3.  54-2 

3.  65-2 

1539.  9 

1.90-2 

1. 94-2 

2.  00-2 

2.  10-2 

2.  20-2 

2.  28-2 

64 

1514.  6 

3. 00-2 

3.  05-2 

3.  16-2 

3.  30-2 

3.  46-2 

3.  57-2 

1611.4 

1.82-2 

1.85-2 

1.91-2 

2.  00-2 

2.  10-2 

2.  17-2 

65 

1580.  5 

2.  94-2 

2.  99-2 

3.  09-2 

3.  23-2 

3.  38-2 

3.  50-2 

1684.  8 

1.73-2 

1.  76-2 

1.82-2 

1.  91-2 

2.  00-2 

2.  08-2 

66 

1647.8 

2.  87-2 

2.  92-2 

3.  02-2 

3.  16-2 

3.  30-2 

3.  42-2 

1760.  1 

1.  65-2 

1. 68-2 

1.74-2 

1.  82-2 

1.91-2 

1.98-2 

67 

1716.5 

2.  81-2 

2.  85-2 

2.  95-2 

3.  08-2 

3.  23-2 

3.  34-2 

1837.  3 

1.58-2 

1.61-2 

1.  66-2 

1.74-2 

1.82-2 

1.89-2 

68 

1786.6 

2.  74-2 

2.  79-2 

2.  88-2 

3.  01-2 

3.  15-2 

3.  27-2 

1916.  4 

1.  51-2 

1.  54-2 

1.  59-2 

1.66-2 

1.  74-2 

1.81-2 

69 

1858.  1 

2.  68-2 

2.  72-2 

2.  82-2 

2.  94-2 

3.  08-2 

3.  19-2 

1997.  5 

1.45-2 

1. 47-2 

1.  52-2 

1.  59-2 

1.  67-2 

1.73-2 

70 

1931.  0 

2.  62-2 

2.  66-2 

2.  75-2 

2.  88-2 

3.01-2 

3.  12-2 

2080.  6 

1.38-2 

l.  40-2 

1.  45-2 

1. 52-2 

1.  59-2 

1.65-2 

71 

2005.  4 

2.  56-2 

2.  60-2 

2.  69-2 

2.81-2 

2.  94-2 

3.  05-2 

2165.  7 

1.32-2 

1.35-2 

1.  39-2 

1. 45-2 

1.  52-2 

1.  58-2 

72 

2081.2 

2.  50-2 

2. 54-2 

2.  63-2 

2.  74-2 

2.  87-2 

2.98-2 

2252.  8 

1.27-2 

1.29-2 

1.33-2 

1.39-2 

1.  46-2 

1.  52-2 

73 

2158.  5 

2.  44-2 

2.  48-2 

2.  57-2 

2.  68-2 

2.81-2 

2.91-2 

2342. 1 

1.21-2 

1. 23-2 

1.28-2 

1.  33-2 

1.40-2 

1.  45-2 

74 

2237.  2 

2.  38-2 

2.  42-2 

2.  51-2 

2.  62-2 

2.  74-2 

2.  84-2 

2433.  5 

1.  16-2 

1. 10-2 

1.22-2 

1.28-2 

1.34-2 

1.  39-2 

75 

2317.3 

2.  33-2 

2. 37-2 

2.  45-2 

2.  56-2 

2.  68-2 

2.  78-2 

2527.  0 

1.  12-2 

1. 13-2 

1.  17-2 

1.  22-2 

1.  29-2 

1.34-2 

76 

2398.  9 

2.  28-2 

2. 31-2 

2.  39-2 

2.  50-2 

2.  62-2 

2.  72-2 

2622. 8 

1.07-2 

1. 09-2 

1.  12-2 

1.  18-2 

1.23-2 

1.  28-2 

77 

2482.  0 

2.  23-2 

2.  26-2 

2.  34-2 

2.  44-2 

2.  56-2 

2.  66-2 

2720.  7 

1.03-2 

1.04-2 

1.  08-2 

1.  13-2 

1.  18-2 

1.23-2 

78 

2566.  5 

2.  18-2 

2.21-2 

2.  28-2 

2.  39-2 

2.  50-2 

2.  60-2 

2821.0 

9.  87-3 

1.00-2 

1.04-2 

1.08-2 

1.  14-2 

1.  19-2 

79 

2652.  4 

2.  13-2 

2. 16-2 

2.  23-2 

2.  33-2 

2.  45-2 

2.  54-2 

2923.  6 

9.  48-3 

9.  64-3 

9.  95-3 

1.  04-2 

1.09-2 

1.  14-2 

80 

2739.  9 

2.  08-2 

2.  11-2 

2. 18-2 

2. 28-2 

2.  39-2 

2.  49-2 

3028.  6 

9. 11-3 

9.  26-3 

9.  57-3 

1.00-2 

1.05-2 

1.  10-2 

81 

2828.  8 

2.  03-2 

2.  07-2 

2. 14-2 

2. 23-2 

2. 34-2 

2. 43-2 

3136.  0 

8.  77-3 

8.  91-3 

9.  20-3 

9.  62-3 

I.  01-2 

1.06-2 

82 

2919.2 

1.  99-2 

2.  02-2 

2. 09-2 

2. 18-2 

2. 29-2 

2. 38-2 

3245.  8 

8.  43-3 

8.  57-3 

8.  85-3 

9.  25-3 

9.  73-3 

1.02-2 

83 

3011.  1 

1.  94-2 

1.  98-2 

2. 04-2 

2.  13-2 

2.  24-2 

2. 33-2 

3358.  2 

8.  12-3 

8.  25-3 

8.  52-3 

8.91-3 

9.  37-3 

9.  78-3 

84 

3104. 4 

1.90-2 

1.  93-2 

2. 00-2 

2. 09-2 

2.  19-2 

2.  28-2 

3473.  1 

7.  82-3 

7.  94-3 

0.  20-3 

8.  58-3 

9.  02-3 

9.  43-3 

85 

3199.3 

1.86-2 

1.  89-2 

1. 95-2 

2. 04-2 

2. 14-2 

2.  24-2 

3590.  7 

7.  53-3 

7.  65-3 

7.  90-3 

8.  26-3 

8.  69-3 

9.  09-3 

86 

3295.  7 

1.  82-2 

1.85-2 

1.  91-2 

2. 00-2 

2.  10-2 

2.  19-2 

3710.9 

7.  26-3 

7.  37-3 

7.  62-3 

7.  96-3 

8.  38-3 

8.  77-3 

87 

3393.  5 

1.  78-2 

1.81-2 

1.87-2 

1.95-2 

2.  05-2 

2. 15-2 

3833.  9 

7.  00-3 

7. 11-3 

7.  34-3 

7.  68-3 

8.  08-3 

8.  46-3 

88 

3492.  9 

1.74-2 

1.77-2 

1.  83-2 

1.91-2 

2.  01-2 

2. 10-2 

3959.  8 

6. 75-3 

6.  85-3 

7.  08-3 

7. 40-3 

7.  79-3 

8.  17-3 

89 

3593. 8 

1.  71-2 

1.73-2 

1.  79-2 

1.  87-2 

1.97-2 

2.  06-2 

4088.  5 

6.  51-3 

6. 61-3 

6.  83-3 

7.  14-3 

7.  52-3 

7.  89-3 

90 

3696.  2 

1.  67-2 

1.70-2 

1.76-2 

1.  83-2 

1.93-2 

2. 02-2 

4220.  1 

6.  28-3 

6. 38-3 

6.  59-3 

6.  89-3 

7.  26-3 

7.  62-3 

91 

3800.  1 

1.  64-2 

1.66-2 

1.72-2 

1.80-2 

1.89-2 

1.98-2 

4354.  8 

6. 06-3 

6. 16-3 

6.  36-3 

6.  65-3 

7.  01-3 

7.  37-3 

92 

3905.  6 

1.  60-2 

1.63-2 

1. 68-2 

1.  76-2 

1.85-2 

1.94-2 

4492.  6 

5.  85-3 

5.  94-3 

6.  13-3 

6.  41-3 

6.  77-3 

7.  12-3 
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TABLE  IV.  Collision  Strengths  Q,  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  ^  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  D5  Al  -  D6 


2 

AE 

E'«.  002 

E 01 

E'«.  03 

E'».  07 

E'«.  15 

E'«.  28 

AE 

E'b.  002 

E'=.  01 

E'«.  03 

E'«.  07 

E'~.  15 

E'=.  28 

60 

1437.  2 

8.  39-3 

8. 60-3 

9.  03-3 

9.  65-3 

1.  04-2 

1.  09-2 

1474. 3 

7.  11-3 

7.  20-3 

7.  37-3 

7.  60-3 

7.  03-3 

7.  99-3 

61 

1506.0 

9.  05-3 

9.  27-3 

9.  72-3 

1.  04-2 

1.  11-2 

1.  17-2 

1552.  5 

7.  06-3 

7.  14-3 

7.  31-3 

7.  53-3 

7.  76-3 

7.  92-3 

62 

1576.  6 

9.  44-3 

9.  66-3 

t.  01-2 

1.  08-2 

1.  15-2 

1.  21-2 

1632.  7 

7.  03-3 

7. 11-3 

7.  28-3 

7.  49-3 

7.  72-3 

7.  88-3 

63 

1649.  0 

9.  64-3 

9.  86-3 

1.  03-2 

1.  10-2 

1.  17-2 

1.  23-2 

1714.  8 

7.  00-3 

7. 08-3 

7.  25-3 

7.  46-3 

7.  68-3 

7.  85-3 

64 

1723.2 

9.  71-3 

9.  93-3 

1.  04-2 

1.  10-2 

1.  18-2 

1.24-2 

1798. 9 

6.  97-3 

7. 05-3 

7.  22-3 

7.  43-3 

7.  65-3 

7.  82-3 

65 

1799.3 

9.  69-3 

9.  90-3 

1.  03-2 

1.  10-2 

1.  17-2 

1.  23-2 

1884.  8 

6.  94-3 

7. 02-3 

7.  18-3 

7.  39-3 

7.  62-3 

7.  79-3 

66 

1877.3 

9.  61-3 

9.  82-3 

1.  03-2 

1.  09-2 

1.  16-2 

1.  22-2 

1972. 7 

6.  90-3 

6. 98-3 

7.  14-3 

7.  35-3 

7.  57-3 

7.  75-3 

67 

1957.2 

9.  48-3 

9. 69-3 

1.  01-2 

1.  07-2 

1.  14-2 

1.  20-2 

2062. 5 

6.  85-3 

6. 93-3 

7.  09-3 

7.  30-3 

7.  52-3 

7.  69-3 

60 

2039.  1 

9.  33-3 

9. 53-3 

9.  95-3 

1.05-2 

1.  12-2 

1.  18-2 

2154. 2 

6.  79-3 

6. 87-3 

7.  03-3 

7.  24-3 

7.  46-3 

7.  64-3 

69 

2123.0 

9.  15-3 

9.  35-3 

9.  75-3 

1.03-2 

1.  10-2 

1.  16-2 

2247.  9 

6.  73-3 

6. 81-3 

6.  96-3 

7.  17-3 

7.  39-3 

7.  57-3 

70 

2208,  9 

8.  95-3 

9.  15-3 

9.  54-3 

1.  01-2 

1.  08-2 

1.  13-2 

2343.  4 

6.  65-3 

6. 73-3 

6.  89-3 

7.  09-3 

7.  31-3 

7.  49-3 

71 

2296.  9 

8.  75-3 

8. 93-3 

9.  32-3 

9.  87-3 

1.  05-2 

1.  10-2 

2440.  9 

6.  58-3 

6. 65-3 

6.  81-3 

7.01-3 

7.  23-3 

7.  41-3 

72 

2387.  0 

8.  54-3 

8. 72-3 

9.  09-3 

9.  62-3 

1.  02-2 

1.  08-2 

2540. 3 

6.  49-3 

6. 57-3 

6.  72-3 

6.  92-3 

7.  14-3 

7.  32-3 

73 

2479.  2 

8.  32-3 

8. 50-3 

8.  86-3 

9.  38-3 

9.  98-3 

1.  05-2 

2641.  6 

6.41-3 

6. 48-3 

6.  63-3 

6.  83-3 

7.  05-3 

7.  23-3 

74 

2573.  5 

8.  11-3 

8.  28-3 

8.  63-3 

9.  13-3 

9.  71-3 

1.  02-2 

2744.  8 

6.  31-3 

6. 39-3 

6.  54-3 

6.  73-3 

6.  95-3 

7.  13-3 

75 

2670.  1 

7.  89-3 

8.  05-3 

8.  39-3 

8.  88-3 

9.  45-3 

9.  95-3 

2850.  0 

6.  22-3 

6. 29-3 

6.  44-3 

6.  63-3 

6.  85-3 

7.  03-3 

76 

2768.  9 

7.  67-3 

7.  83-3 

8.  16-3 

8.  64-3 

9.  19-3 

9.  68-3 

2957.  0 

6.  12-3 

6.  19-3 

6.  34-3 

6.  53-3 

6.  75-3 

6.  93-3 

77 

2870.  1 

7.  46-3 

7.  62-3 

7.  94-3 

8.  39-3 

8.  94-3 

9.  41-3 

3066.  0 

6.  03-3 

6. 10-3 

6.  24-3 

6.  43-3 

6.  64-3 

6.  83-3 

78 

2973.  5 

7.  25-3 

7.  40-3 

7.  71-3 

8.  16-3 

8.  69-3 

9.  15-3 

3176.  9 

5.  93-3 

6. 00-3 

6.  14-3 

6.  33-3 

6.  54-3 

6.  73-3 

79 

3079.  3 

7.  05-3 

7. 19-3 

7.  49-3 

7.  92-3 

8.  44-3 

8.  89-3 

3289.  7 

5.  83-3 

5.  90-3 

6.  04-3 

6.  22-3 

6.  43-3 

6.  62-3 

BO 

3187.  6 

6.  84-3 

6.  98-3 

7.  27-3 

7.  69-3 

8.  19-3 

8.  64-3 

3404.  4 

5.  73-3 

5. 80-3 

5.  94-3 

6.  12-3 

6.  33-3 

6.  52-3 

01 

3298.  3 

6.  64-3 

6.  78-3 

7.  06-3 

7.  47-3 

7.  96-3 

8.  40-3 

3521.  1 

5.  64-3 

5.  70-3 

5.  84-3 

6.  02-3 

6.  22-3 

6.  42-3 

82 

3411.  5 

6.  45-3 

6.  58-3 

6.  85-3 

7.  25-3 

7.  73-3 

8.  16-3 

3639.  6 

5.  54-3 

5.  61-3 

5.  74-3 

5.  92-3 

6.  12-3 

6.  32-3 

83 

3527.  3 

6.  26-3 

6.  39-3 

6.  65-3 

7.  03-3 

7.  50-3 

7.  92-3 

3760.  1 

5.  45-3 

5. 51-3 

5.  64-3 

5.  82-3 

6.  02-3 

6  22-3 

84 

3645.  8 

6.  07-3 

6.  20-2 

6.  45-3 

6.  83-3 

7.  28-3 

7.  69-3 

3882.  5 

5.  36-3 

5.  42-3 

5.  55-3 

5.  73-3 

5.  93-3 

6.  12-3 

85 

3766.  9 

5.  89-3 

6.  01-3 

6.  26-3 

6.  62-3 

7.  06-3 

7.  47-3 

4006.  8 

5.  27-3 

5.  33-3 

5.  46-3 

5.  63-3 

5.  83-3 

6.  03-3 

86 

3890.  8 

5.  71-3 

5.  82-3 

6.  07-3 

6.  42-3 

6.  85-3 

7.  25-3 

4133.  1 

5.  18-3 

5.  24-3 

5.  37-3 

5.  54-3 

5.  74-3 

5.  94-3 

87 

4017.6 

5.  54-3 

5.  65-3 

5.  88-3 

6.  22-3 

6.  64-3 

7.  03-3 

4261.3 

3  10-3 

5.  16-3 

5.  28-3 

5.  45-3 

5.  65-3 

5.  85-3 

88 

4147.2 

5.  37-3 

5.  47-3 

5.  70-3 

6.  03-3 

6.  44-3 

6.  83-3 

4391.  4 

5.  02-3 

5.  08-3 

5.  20-3 

5.  37-3 

5.  57-3 

5.  77-3 

09 

4279.  Q 

5.  20-3 

5.  30-3 

5.  52-3 

5.  84-3 

6.  24-3 

6.  62-3 

4523.  4 

4.  94-3 

5.  00-3 

5.  12-3 

5.  29-3 

5.  49-3 

5.  69-3 

90 

4415.4 

5.  03-3 

5.  13-3 

5.  34-3 

5.  65-3 

6.  04-3 

6.  42-3 

4657.  3 

4.  87-3 

4.  93-3 

5.  05-3 

5.  22-3 

5.  42-3 

5.  62-3 

91 

4554.  1 

4.  07-3 

4.  96-3 

5.  17-3 

5.  47-3 

5.  85-3 

6.  22-3 

4793.  2 

4.  80-3 

4.  86-3 

4.  98-3 

5.  15-3 

5.  35-3 

5.  56-3 

92 

4696.  1 

4.  70-3 

4. 80-3 

5.  00-3 

5.  29-3 

5.  66-3 

6.  02-3 

4930.  9 

4.  74-3 

4.  80-3 

4.  92-3 

5.  08-3 

5.  28-3 

5.  49-3 

A1  -  D7  Al  -  DB 


2 

AE 

E  '**.  002 

E'«.  01 

E'“.  03 

E'«*.  07 

E'«.  15 

E'».  28 

AE 

E'».  002 

E 01 

E'«.03 

E'».  07 

E'=.  15 

E'«.  28 

60 

1500.7 

3.  09-2 

3. 13-2 

3. 22-2 

3.  33-2 

3. 43-2 

3. 50-2 

1729.  3 

9.  32-3 

9. 51-3 

9.  88-3 

1.04-2 

1.09-2 

1.  13-2 

61 

1580.  1 

2.  78-2 

2.  82-2 

2.  89-2 

2.  99-2 

3.  08-2 

3.  15-2 

1814.  5 

8.  93-3 

9. 10-3 

9.  46-3 

9.  94-3 

1.03-2 

1.  08-2 

62 

1661.  7 

2.  52-2 

2.  55-2 

2.  62-2 

2.  71-2 

2.  79-2 

2.  85-2 

1901.  7 

8.  56-3 

8. 72-3 

9.  06-3 

9.  52-3 

1.00-2 

1.  04-2 

63 

1745.  3 

2.  29-2 

2. 32-2 

2.  38-2 

2.  46-2 

2.  54-2 

2.  60-2 

1991.0 

8.  21-3 

8. 37-3 

8.  69-3 

9.  13-3 

9.  60-3 

9.  96-3 

64 

1831,0 

2.  10-2 

2. 13-2 

2.  18-2 

2.  25-2 

2.  32-2 

2.  38-2 

2082.  3 

7.  88-3 

8.  03-3 

8.  34-3 

8.  76-3 

9.  22-3 

9.  56-3 

65 

1918.7 

1.  93-2 

1.  95-2 

2.  00-2 

2.  07-2 

2. 13-2 

2.  18-2 

2175.8 

7.  57-3 

7.  72-3 

8.  01-3 

8.41-3 

8.  85-3 

9.  19-3 

66 

2008.  5 

1.  78-2 

1.80-2 

1.  85-2 

1.90-2 

1.96-2 

2.  01-2 

2271.2 

7.  28-3 

7.  42-3 

7.  70-3 

8.  08-3 

8.  51-3 

8.  83-3 

67 

2100.  4 

1.  o4-2 

1.66-2 

1.71-2 

1.  76-2 

1.  82-2 

1.86-2 

2368.  8 

7.  00-3 

7.  14-3 

7.  41-3 

7.  77-3 

8.  18-3 

8.  50-3 

68 

2194.3 

1.  52-2 

1.  54-2 

1.  58-2 

1.63-2 

1.  68-2 

1.  72-2 

2468.  4 

6.  75-3 

6.  87-3 

7.  13-3 

7.  49-3 

7.  88-3 

8.  19-3 

69 

2290.  4 

1.  42-2 

1.  43-2 

1.47-2 

1.  51-2 

1.  56-2 

1.  60-2 

2570.  1 

6.  50-3 

6.  62-3 

6.  87-3 

7.21-3 

7.  59-3 

7.  89-3 

70 

2388.  5 

1.32-2 

1. 33-2 

1.  37-2 

1.  41-2 

1.46-2 

1.49-2 

2673.  9 

6.  27-3 

6.  39-3 

6.  63-3 

6.  95-3 

7.  32-3 

7.  61-3 

71 

2488.  6 

1.23-2 

1.  25-2 

1.  28-2 

1.  32-2 

1.  36-2 

1.39-2 

2779.  7 

6.  05-3 

6. 16-3 

6.  39-3 

6.71-3 

7.  06-3 

7.  35-3 

72 

2590.  9 

1.  15-2 

1.  17-2 

1.  19-2 

1.  23-2 

1.  27-2 

1.  30-2 

2887,  7 

5.  84-3 

5.  95-3 

6.  17-3 

6.  48-3 

6.  82-3 

7.  10-3 

73 

2695.  2 

1.  08-2 

1.  09-2 

1. 12-2 

1.  16-2 

1.  19-2 

1. 22-2 

2997. 8 

5.  65-3 

5.  75-3 

5.  97-3 

6.  26-3 

6.  59-3 

6.  86-3 

74 

2801.7 

1.02-2 

1.03-2 

1.  05-2 

1.  09-2 

1.  12-2 

1.  15-2 

3110.0 

5.  46-3 

5. 56-3 

5.  77-3 

6.  05-3 

6.  37-3 

6.  63-3 

75 

2910.  2 

9.  57-3 

9.  68-3 

9.  92-3 

1.  02-2 

1.06-2 

1.09-2 

3224.  3 

5.  28-3 

5. 38-3 

5.  58-3 

5.  85-3 

6.  16-3 

6.  42-3 

76 

3020.  9 

9.  03-3 

9.  13-3 

9.  35-3 

9.  64-3 

9.  96-3 

1.  02-2 

3340.  8 

5.  1 1-3 

5. 21-3 

5.  40-3 

5.  67-3 

5.  96-3 

6.  22-3 

77 

313  J.  7 

8.  53-3 

8. 63-3 

8.  84-3 

9.  11-3 

9.  41-3 

9.  68-3 

3459.  3 

4.  96-3 

5.  05-3 

5.  23-3 

5.  49-3 

5.  78-3 

6.  03-3 

78 

3248.  6 

8.  08-3 

8.  17-3 

8.  37-3 

8.  63-3 

8.91-3 

9.  17-3 

3580.  0 

4.  80-3 

4.  89-3 

5.  07-3 

5.  32-3 

5.  60-3 

5.  85-3 

79 

3365.  6 

7.  66-3 

7.  75-3 

7.  93-3 

8.  18-3 

8. 45-3 

8. 70-3 

3702.  9 

4.  66-3 

4. 74-3 

4.  92-3 

5.  16-3 

5.  43-3 

5.  67-3 

80 

3484.  7 

7.  27-3 

7. 36-3 

7.  54-3 

7.  77-3 

8.  03-3 

8.  27-3 

3827.  9 

4.  52-3 

4. 60-3 

4.  77-3 

5.  01-3 

5.  27-3 

5.  51-3 

81 

3606.  0 

6.  92-3 

7.  00-3 

7.  17-3 

7.  39-3 

7.  64-3 

7.  88-3 

3955.  1 

4.  39-3 

4. 47-3 

4.  64-3 

4.  86-3 

5.  12-3 

5.  35-3 

8? 

3729.  5 

6.  59-3 

6.  67-3 

6.  83-3 

7.  04-3 

7.  28-3 

7.  51-3 

4084.  4 

4.  26-3 

4. 34-3 

4.  50-3 

4.  72-3 

4.  97-3 

5.  20-3 

83 

3855,  1 

6.  29-3 

6.  36-3 

6.  51-3 

6.  72-3 

6.  95-3 

7.  17-3 

4215.  9 

4.  14-3 

4. 22-3 

4.  38-3 

4.  59-3 

4.  84-3 

5.  06-3 

84 

3982.  8 

6.01-3 

6.  08-3 

6.  22-3 

6.  42-3 

6.  64-3 

6.  86-3 

4349.  6 

4.  03-3 

4. 10-3 

4.  26-3 

4.  46-3 

4.  70-3 

4.  92-3 

85 

4112,7 

5.  75-3 

5. 82-3 

5.  95-3 

6.  14-3 

6.  36-3 

6.  57-3 

4485.  5 

3.  92-3 

3. 99-3 

4.  14-3 

4.  34-3 

4.  58-3 

4.  80-3 

86 

4244.  8 

5.  51-3 

5.  57-3 

5.  70-3 

5.  88-3 

6. 09-3 

6.  30-3 

4623.  5 

3.  82-3 

3.  89-3 

4.  03-3 

4. 23-3 

4.  46-3 

4.  67-3 

87 

4379.  1 

5.  28-3 

5.  34-3 

5.  47-3 

5.  64-3 

5.  84-3 

6.  05-3 

4763.  8 

3.  72-3 

3.  78-3 

3.  92-3 

4.  12-3 

4.  34-3 

4.  56-3 

88 

4515.5 

5.  07-3 

5.  13-3 

5.  25-3 

5.  42-3 

5.  62-3 

5.  82-3 

4906.  3 

3.  62-3 

3.  69-3 

3.  82-3 

4.  01-3 

4.  23-3 

4.  44-3 

89 

4654.  2 

4.  88-3 

4. 93-3 

5.  05-3 

3.  21-3 

5.  40-3. 

5.  60-3 

5051.  0 

3.  53-3 

3.  59-3 

3.  73-3 

3.91-3 

4.  13-3 

4.  34-3 

90 

4795.  0 

4.  69-3 

4. 75-3 

4.  86-3 

5.  01-3 

5.  20-3 

5.  40-3 

5197.9 

3.  44-3 

3.  50-3 

3.  63-3 

3.  81-3 

4.  03-3 

4.  23-3 

91 

4938.  1 

4,  52-3 

4. 58-3 

4.  68-3 

4.  83-3 

5.  02-3 

5.  21-3 

5347.  1 

3.  36-3 

3.  42-3 

3.  54-3 

3.  72-3 

3.  93-3 

4.  14-3 

92 

5083.  4 

4.  36-3 

4. 41-3 

4.  52-3 

4.  66-3 

4.  84-3 

5.  03-3 

5498.  5 

3.  28-3 

3. 34-3 

3.  46-3 

3.  63-3 

3.  84-3 

4.  04-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  =£  2  92 

See  page  96  for  Explanation  of  Tables 


Al  -  D?  Al  -  DIO 


2 

a  e 

E'h.  002 

£'».  01 

E'=.  03 

E'=  07 

E'«.  15 

E  28 

6  £ 

E'=.  002 

E'=.  01 

E'».  03 

E'«.  07 

E'n.  15 

E'».  28 

60 

1821.  3 

4.  78-3 

4.  87-3 

3.  03-3 

3.  30-3 

5.  58-3 

5.  79-3 

1959,  2 

3.  29-3 

3. 37-3 

3.  53-3 

3.  76-3 

4.  02-3 

4. 23-3 

61 

1914. 3 

4.  53-3 

4.61-3 

4.  79-3 

5.  02-3 

5.  29-3 

5.  49-3 

2055.  7 

3.  15-3 

3. 23-3 

3.  38-3 

3.  60-3 

3.  85-3 

4. 04-3 

62 

2009  8 

4.  30-3 

4.  38-3 

4.  54-3 

4.  76-3 

5.  02-3 

5.  21-3 

2154.  8 

3.  02-3 

3.  09-3 

3.  24-3 

3. 44-3 

3.  68-3 

3.  87-3 

63 

2107  9 

4.  08-3 

4.  16-3 

4.  31-3 

4.  52-3 

4.  76-3 

4.  95-3 

2236.  5 

2.  90-3 

2.  96-3 

3.  10-3 

3.  30-3 

3.  53-3 

3.  71-3 

64 

2208.  6 

3.  88-3 

3.  95-3 

4.  10-3 

4.  30-3 

4.  53-3 

4.  71-3 

2360.  9 

2.  78-3 

2. 84-3 

2.  98-3 

3.  17-3 

3.  38-3 

3.  56-3 

65 

2311.  9 

3.  70-3 

3.  76-3 

3.  90-3 

4.  09-3 

4.  31-3 

4.  48-3 

2468. 0 

2.  67-3 

2. 73-3 

2.  86-3 

3.  04-3 

3.  25-3 

3.  42-3 

66 

2417.  9 

3.  52-3 

3.  59-3 

3.  72-3 

3.  90-3 

4,  11-3 

4.  27-3 

2577.  7 

2.  57-3 

2. 62-3 

2.  74-3 

2.  92-3 

3.  12-3 

3.  28-3 

67 

2526.  7 

3.  36-3 

3.  42-3 

3.  55-3 

3.  72-3 

3.  92-3 

4.  08-3 

2690.  3 

2.  47-3 

2. 52-3 

2.  64-3 

2.  80-3 

3.  00-3 

3.  16-3 

68 

2638.  2 

3.  21-3 

3.  27-3 

3.  39-3 

3.  55-3 

3.  74-3 

3.  90-3 

2805.  6 

2.  37-3 

2. 43-3 

2.  54-3 

2.  70-3 

2.  88-3 

3.  04-3 

69 

2752.  4 

3.  07-3 

3.  13-3 

3.  24-3 

3.  40-3 

3.  58-3 

3.  73-3 

2923.  8 

2.  29-3 

2.  34-3 

2.  44-3 

2.  60-3 

2.  78-3 

2.  92-3 

70 

2869.  6 

2.  94-3 

2  99-3 

3.  10-3 

3.  25-3 

3.  42-3 

3.  57-3 

3044.  9 

2.  20-3 

2.  25-3 

2.  35-3 

2.  50-3 

2.  67-3 

2.  82-3 

71 

2989.  5 

2  82-3 

2.  87-3 

2.  97-3 

3.  11-3 

3.  28-3 

3.  42-3 

3168. 9 

2.  12-3 

2.  17-3 

2.  27-3 

2.  41-3 

2.  57-3 

2.  72-3 

72 

3112. 4 

2.  70-3 

2. 75-3 

2.  83-3 

2.  98-3 

3.  14-3 

3.  28-3 

3295.  8 

2.  05-3 

2. 09-3 

2.  19-3 

2.  32-3 

2.  48-3 

2.  62-3 

73 

3238.  3 

2.  59-3 

2. 64-3 

2.  73-3 

2.  86-3 

3.  01-3 

3.  14-3 

3425.  8 

1.  98-3 

2  02-3 

2.  11-3 

2.  24-3 

2.  39-3 

2.  53-3 

74 

3367.  1 

2.  49-3 

2. 53-3 

2.  62-3 

2.  75-3 

2.  89-3 

3.  02-3 

3558.  8 

1.  91-3 

1.95-J 

2.  04-3 

2.  16-3 

2.  31-3 

2.  44-3 

75 

3499.  0 

2.  39-3 

2. 43-3 

2.  52-3 

2.  64-3 

2.  78-3 

2.  90-3 

3693.  0 

1.  84-3 

1.88-3 

1.97-3 

2.  09-3 

2.  23-3 

2.  36-3 

76 

3634.  1 

2.  30-3 

2. 34-3 

2.  42-3 

2.  54-3 

2.  67-3 

2.  79-3 

3834.  3 

1.  78-3 

1. 82-3 

1.  90-3 

2.  02-3 

2.  16-3 

2.  28-3 

77 

3772.  2 

2.  21-3 

2  25-3 

2.  33-3 

2.  44-3 

2.  57-3 

2.  69-3 

3976.  8 

1.72-3 

1.  76-3 

1.84-3 

1.  95-3 

2.  09-3 

2.21-3 

78 

3913.  6 

2.  13-3 

2. 17-3 

2.  24-3 

2.  35-3 

2.  48-3 

2.  39-3 

4122.  7 

1.67-3 

1. 70-3 

1  78-3 

1.89-3 

2.  02-3 

2.  14-3 

79 

4058.  3 

2.  05-3 

2. 09-3 

2.  16-3 

2.  26-3 

2.  39-3 

2.  50-3 

4271. 8 

1.61-3 

1.65-3 

1.72-3 

1.83-3 

1.  95-3 

2.  07-3 

80 

4206.  3 

1.  98-3 

2.  01-3 

2.  08-3 

2. 18-3 

2.  30-3 

2.  41-3 

4424.  4 

1.  56-3 

1. 60-3 

1  67-3 

1.  77-3 

1.  89-3 

2.  00-3 

01 

4357.  7 

1.  91-3 

1.  94-3 

2.  01-3 

2. 10-3 

2. 22-3 

2.  32-3 

4580.  4 

1.  51-3 

1.  55-3 

1.61-3 

1.  71-3 

1.  83-3 

1.94-3 

82 

4512.  5 

1.  84-3 

1.  87-3 

1.  94-3 

2.  03-3 

2.  14-3 

2.  24-3 

4740.  0 

1.  47-3 

1. 50-3 

1.  56-3 

l.  66-3 

1.  77-3 

1.  88-3 

63 

4670.  9 

1.  78-3 

1.  81-3 

1.  87-3 

1. 96-3 

2. 07-3 

2.  17-3 

4903.  2 

1.  42-3 

1.  45-3 

2  52-3 

1.  61-3 

1.  72-3 

1.  83-3 

84 

4032.  8 

1.  72-3 

1.  75-3 

1.  81-3 

1. 89-3 

2.  00-3 

2.  10-3 

5070.  1 

1.  38-3 

1.41-3 

1.47-3 

1.  56-3 

1.  67-3 

1.  77-3 

85 

4998.  5 

1.  66-3 

1.69-3 

1.75-3 

1. 83-3 

1.  93-3 

2.  03-3 

5240.  8 

1.34-3 

1.37-3 

1.43-3 

1.  51-3 

1.  62-3 

1.72-3 

86 

5167.  8 

1. 61-3 

1.  64-3 

1.  69-3 

1.77-3 

1.87-3 

1.  96-3 

5415, 2 

1.30-3 

1.33-3 

1.38-3 

1.  47-3 

1. 57-3 

1.67-3 

87 

5341.0 

1.  56-3 

1.  58-3 

1.  64-3 

1.71-3 

1.  81-3 

1.  90-3 

3593. 7 

1.  26-3 

1.  29-3 

1.  34-3 

1.  42-3 

1.  53-3 

1.  62-3 

88 

5518.  2 

1.  51-3 

1.  53-3 

1.  58-3 

1.66-3 

1.  75-3 

l.  84-3 

5776,  1 

1.  22-3 

1.25-3 

1.30-3 

1.  38-3 

1.48-3 

1.  58-3 

89 

5699.  3 

1.  46-3 

1.48-3 

1.  53-3 

1.61-3 

1.70-3 

1.  79-3 

5962.  7 

1.  19-3 

1.21-3 

1.  27-3 

1.34-3 

1.44-3 

1. 54-3 

90 

5884.  6 

1.  41-3 

1.  44-3 

1.  48-3 

1.  56-3 

1.  64-3 

1.  73-3 

6153. 5 

1.  15-3 

1. 18-3 

1.23-3 

1.31-3 

1.  40-3 

1.49-3 

91 

6074.  0 

1.37-3 

1.39-3 

1.44-3 

1.  51-3 

1.  60-3 

1.  68-3 

6348, 7 

1.  12-3 

1. 15-3 

1.  20-3 

1.27-3 

1.36-3 

1.  45-3 

92 

6267.  8 

1.  33-3 

1.35-3 

1.  40-3 

1.  46-3 

1.  55-3 

1. 63-3 

6548.  2 

1.09-3 

1. 11-3 

1. 16-3 

1.23-3 

1.  32-3 

1.42-3 

A1  -  El  Al  -  E2 


2 

a  E 

OJ 

o 

o 

n* 

in 

E  '=,  01 

E'».  03 

E'=.  07 

E 15 

E'«».  28 

a  e 

£'».  002 

o 

a* 

Id 

E'».  03 

£'*.  07 

E'-.  15 

E'-.  28 

60 

863.  4 

5.  11-4 

4.  52-4 

3.  45-4 

2.  26-4 

1.  19-4 

5.  56-5 

1039.  2 

2.  77-3 

2.  48-3 

1.  91-3 

1.23-3 

6.  42-4 

3.  10-4 

61 

910.8 

4.  85-4 

4. 28-4 

3.  28-4 

2.  14-4 

1.  13-4 

5.  26-5 

1092.  9 

2.  60-3 

2.  32-3 

1.  79-3 

1. 15-3 

6.  00-4 

2.  90-4 

62 

959.  4 

4.  60-4 

4. 07-4 

3.  11-4 

2.  03-4 

1.  07-4 

4.  98-5 

1147.  9 

2.  44-3 

2.  18-3 

1.  68-3 

1.08-3 

5.  62-4 

2.  71-4 

63 

1009.  1 

4.  38-4 

3. 87-4 

2.  96-4 

1.  93-4 

1.  02-4 

4.  72-5 

1204.  1 

2.  30-3 

2. 03-3 

1. 58-3 

1.02-3 

5.  27-4 

2.  53-4 

64 

1059.  9 

4.  17-4 

3.  69-4 

2.  82-4 

1.  84-4 

9.  65-5 

4.  49-5 

1261. 5 

2.  17-3 

l.  93-3 

1.48-3 

9.  54-4 

4.  95-4 

2.  38-4 

65 

1111.  8 

3.  98-4 

3.  52-4 

2.  69-4 

1.  76-4 

9.  19-5 

4.  27-5 

1320. 2 

2.  04-3 

1.82-3 

1.  40-3 

8.  98-4 

4.  66-4 

2.  23-4 

66 

1164.8 

3.  80-4 

3.  36-4 

2.  58-4 

1.68-4 

8.  76-5 

4.  07-5 

1380.  1 

1.93-3 

1.72-3 

1.32-3 

8.  48-4 

4.  39-4 

2.  10-4 

67 

1218.8 

3.  63-4 

3.  22-4 

2.  46-4 

1.60-4 

8.  37-5 

3.  88-5 

1441.  3 

1.83-3 

1.63-3 

1.25-3 

8.01-4 

4.  14-4 

1.  98-4 

68 

1274.  0 

3.  48-4 

3.  08-4 

2.  36-4 

1.  53-4 

8.  00-5 

3.  70-5 

1503.  7 

1.  73-3 

l.  54-3 

1.  18-3 

7.  58-4 

3.  91-4 

1.87-4 

69 

1330.  2 

3.  34-4 

2. 95-4 

2.  26-4 

1.  47-4 

7.  65-5 

3.  54-5 

1567.3 

1.65-3 

1.  47-3 

1.  12-3 

7.  18-4 

3.71-4 

1.  77-4 

70 

1387.  4 

3.  21-4 

2. 84-4 

2.  17-4 

1.41-4 

7.  33-5 

3.39-5 

1632.  1 

1.  57-3 

1.  39-3 

1.06-3 

6.  82-4 

3.  51-4 

1,  67-4 

71 

1445.7 

3.  08-4 

2. 73-4 

2.  09-4 

1.35-4 

7.  03-5 

3.  25-5 

1698.  2 

1.49-3 

1.  33-3 

1.01-3 

6.  48-4 

3.  34-4 

1.  59-4 

72 

1504.9 

2.  97-4 

2.  62-4 

2.  01-4 

1.  30-4 

6.  75-5 

3.  12-5 

1765.  4 

1.  42-3 

1.26-3 

9.  65-4 

6.  17-4 

3.  17-4 

1.  51-4 

73 » 

1565.2 

2.  86-4 

2.  53-4 

1.  93-4 

1.  25-4 

6.  49-5 

3.  00-5 

1833.  9 

1.36-3 

1.  21-3 

9.  20-4 

5.  88-4 

3.  02-4 

1.  43-4 

74 

1626.  4 

2.  76-4 

2. 44-4 

1.86-4 

1.21-4 

6.  24-5 

2.  88-5 

1903.  6 

1.30-3 

1. 15-3 

8.  79-4 

5.61-4 

2.  88-4 

1.36-4 

75 

1608.  6 

2.  66-4 

2. 35-4 

1.  80-4 

1.  16-4 

6.01-5 

2.  77-5 

1974.  5 

1.24-3 

1. 10-3 

8.  40-4 

5.  36-4 

2.  75-4 

1.  30-4 

76 

1751.8 

2.  58-4 

2. 28-4 

1.  74-4 

1.  12-4 

5.  79-5 

2.  67-5 

2046.  7 

1.  19-3 

1.  06-3 

8.  04-4 

5.  13-4 

2.  63-4 

1.24-4 

77 

1015,9 

2.  49-4 

2. 20-4 

1.68-4 

1.09-4 

5.  59-5 

2. 58-5 

2120.  0 

1.  14-3 

1.01-3 

7.  71-4 

4.  91-4 

2.  51-4 

1.  19-4 

70 

1880.  9 

2.  41-4 

2. 13-4 

1.  63-4 

1.05-4 

5.  40-5 

2.  49-5 

2194.  5 

1.09-3 

9.  70-4 

7.  39-4 

4.71-4 

2.41-4 

1.  14-4 

79 

1946.8 

2. 34-4 

2. 07-4 

1.  57-4 

1.02-4 

5.  22-5 

2. 40-5 

2270.  2 

1.  03-3 

9.  32-4 

7.  10-4 

4.  52-4 

2.31-4 

1. 09-4 

80 

2013.  5 

2.  27-4 

2. 01-4 

1.  53-4 

9.  83-5 

5.  05-5 

2.  32-5 

2347.  0 

1.  01-3 

8.  96-4 

6.  83-4 

4.  34-4 

2.  22-4 

1.04-4 

81 

2001.  1 

2.21-4 

1.95-4 

1.  48-4 

9.  53-5 

4.  89-5 

2.25-5 

2425.  1 

9.  73-4 

8.  63-4 

6,  57-4 

4.  18-4 

2.  13-4 

1.00-4 

82 

2149.5 

2.  15-4 

1.89-4 

1,  44-4 

9.  25-5 

4. 74-5 

2.  18-5 

2504.  4 

9.  38-4 

8.31-4 

6.  33-4 

4.  02-4 

2.  05-4 

9.  65-5 

83 

2218,  7 

2.  09-4 

1.  84-4 

1.  40-4 

8.  98-5 

4.  59-5 

2.  11-5 

2584.8 

9.  04-4 

8,  02-4 

6.  10-4 

3.  88-4 

1.97-4 

9.  28-5 

84 

2288.  7 

2.  04-4 

1.80-4 

1,36-4 

8.  73-5 

4.  46-5 

2.  04-5 

2666.  4 

8.  73-4 

7.  74-4 

5.  89-4 

3.  74-4 

1.  90-4 

8.  94-5 

85 

2359.  4 

1.99-4 

1.  75-4 

1.  33-4 

0.  49-5 

4.  33-5 

1.99-5 

2749.  1 

8.  44-4 

7.  40-4 

5.  69-4 

3.  61-4 

1.84-4 

8.  62-5 

86 

2430.  8 

1.94-4 

1.71-4 

1.  29-4 

8.  26-5 

4.21-5 

1.93-5 

2833.  0 

8.  16-4 

7.  23-4 

5.  50-4 

3.  49-4 

1.  78-4 

8.  33-5 

87 

2502.  9 

1.89-4 

1.  67-4 

1. 26-4 

8.  04-5 

4.  09-5 

1.87-5 

2910,  1 

7. 90-4 

7. 00-4 

5.  32-4 

3.  38-4 

1.72-4 

0. 04-5 

88 

2575.  6 

1.85-4 

1.  63-4 

1.23-4 

7.  84-5 

3. 98-5 

1.82-5 

3004.  3 

7. 63-4 

6.  78-4 

5.  15-4 

3.  27-4 

1.66-4 

7.  78-5 

89 

2649.  0 

1.81-4 

1. 59-4 

1.  20-4 

7.  64-5 

3. 88-5 

1.  77-5 

3091. 7 

7.  42-4 

6. 57-4 

5.  00-4 

3.  17-4 

1.61-4 

7.  53-5 

90 

2722.  9 

1.77-4 

1.  56-4 

1.  17-4 

7.  46-5 

3. 78-5 

1.73-5 

3180.2 

7.  20-4 

6. 38-4 

4.  85-4 

3.  07-4 

1.  56-4 

7.  30-5 

91 

2797,  4 

1.  73-4 

1. 52-4 

1.  15-4 

7.  28-5 

3. 69-5 

1.68-5 

3269.  8 

6. 99-4 

6. 20-4 

4.  71-4 

2.  98-4 

1. 51-4 

7.  OB-5 

92 

2872.  3 

1.  70-4 

1. 49-4 

1.  12-4 

7.  12-5 

3. 60-5 

1.  64-5 

3360.  5 

6. 80-4 

6. 02-4 

4. 57-4 

2.  90-4 

1.47-4 

6.  97-5 
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c  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zln  Rydbergs,  60  <  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  £3  A1  -  £4 


z 

& 

E'«.  002 

E'«.01 

E'«.  03 

E'=,  07 

E'=.  15 

E'».  28 

A  E 

E'=.  002 

E's.Ol 

E'*=.  03 

E'=.  07 

E'«.  15 

E/=.  28 

60 

1048.  6 

1.  63-3 

1.  44-3 

1.  09-3 

6.  70-4 

3.  24-4 

1.  43-4 

1066.  0 

1.  54-3 

1.  37-3 

1.  03-3 

6.  43-4 

3.  13-4 

1.  39-4 

61 

1102.  9 

1.  56-3 

1.  38-3 

1.  04-3 

6.  44-4 

3.  12-4 

1.  38-4 

1121. 8 

1.  46-3 

1.29-3 

9.  76-4 

6.  07-4 

2.  96-4 

1.32-4 

62 

1158.  6 

1.  50-3 

l.  33-3 

1.  00-3 

6.  19-4 

3.  00-4 

1.  33-4 

1179.  0 

1.38-3 

1.22-3 

9.  23-4 

3.  74-4 

2.  80-4 

1.25-4 

63 

1215.  5 

1.  44-3 

1. 28-3 

9.  61-4 

5.  95-4 

2.  89-4 

1.  29-4 

1237.  6 

1.31-3 

l.  16-3 

8. 73-4 

5.  44-4 

2.  63-4 

1.  18-4 

64 

1273.  8 

1.  39-3 

1.  23-3 

9.  24-4 

5.  72-4 

2.  79-4 

1.  24-4 

1297.  5 

1.24-3 

1.  10-3 

8. 30-4 

5.  16-4 

2.  52-4 

1.  12-4 

65 

1333.  3 

1.34-3 

1. 18-3 

8. 89-4 

3.  31-4 

2.  69-4 

1.  20-4 

1338.  9 

1.  18-3 

1.  04-3 

7. 89-4 

4.  90-4 

2.  39-4 

1.  06-4 

66 

1394.  2 

1.  29-3 

1.  14-3 

8. 56-4 

3.  31-4 

2.  60-4 

1.  16-4 

1421.  6 

1.  12-3 

9. 94-4 

7. 50-4 

4.  66-4 

2.  28-4 

1.  01-4 

67 

1456.  3 

1.24-3 

1.  10-3 

8. 24-4 

3.  12-4 

2.  31-4 

1.  12-4 

1483.  7 

1.07-3 

9. 48-4 

7. 13-4 

4.  44-4 

2.  17-4 

9.  64-3 

68 

1319.  7 

1.20-3 

I.  06-3 

7.  94-4 

4.  93-4 

2.  42-4 

1.  09-4 

1531.  3 

1.02-3 

9.  04-4 

6.  82-4 

4.  24-4 

2.  07-4 

9.  20-5 

69 

1384.  3 

1.  13-3 

1.  02-3 

7.  66-4 

4.  76-4 

2.  34-4 

1.  03-4 

1618.2 

9.  77-4 

8. 64-4 

6. 31-4 

4.  03-4 

1.97-4 

8.  78-3 

70 

1650.  3 

1.  11-3 

9.  82-4 

7.  39-4 

4.  59-4 

2.  26-4 

l.  02-4 

1686.  6 

9.  35-4 

8. 26-4 

6. 23-4 

3.  87-4 

1.  89-4 

8.  40-3 

71 

1717,  9 

1.  07-3 

9.  48-4 

7.  13-4 

4.  43-4 

2.  18-4 

9.  84-5 

1736.3 

8.  95-4 

7.  92-4 

5.  96-4 

3.  70-4 

l.  81-4 

8.  04-3 

72 

1786.  5 

1.  04-3 

9.  15-4 

6.  88-4 

4.  28-4 

2.  11-4 

9.  33-3 

1827.  3 

8.  58-4 

7.  38-4 

3.  71-4 

3.  33-4 

1.  73-4 

7.  70-3 

73 

1856.  4 

1.00-3 

8. 84-4 

6. 63-4 

4.  14-4 

2.  04-4 

9.  22-3 

1900.  1 

8.  23-4 

7.  28-4 

5.  48-4 

3.  40-4 

1.66-4 

7.  39-5 

74 

1927.  6 

9.  68-4 

8. 54-4 

6.  43-4 

4.  00-4 

1.  97-4 

8.  93-3 

1974.  1 

7.91-4 

6. 99-4 

5.  26-4 

3.  27-4 

1.60-4 

7.  09-5 

73 

2000.  1 

9.  36-4 

8. 26-4 

6. 22-4 

3.  87-4 

1.  91-4 

8.  65-5 

2049.  6 

7.  60-4 

6. 72-4 

5.  06-4 

3.  14-4 

1.  33-4 

6.  82-3 

76 

2073.  9 

9.  05-4 

7.  99-4 

6.  01-4 

3.  75-4 

1.  85-4 

8.  38-5 

2126.  5 

7.31-4 

6. 46-4 

4. 87-4 

3.  02-4 

1.  48-4 

6.  56-5 

77 

2149.  1 

8.  76-4 

7.  73-4 

3. 82-4 

3.  63-4 

1.  79-4 

8.  13-5 

2204.  8 

7.  04-4 

6.  22-4 

4. 69-4 

2.  91-4 

1.42-4 

6.  32-5 

78 

2225.  4 

8.  48-4 

7.  48-4 

5.  63-4 

3.  51-4 

1.  74-4 

7.  88-5 

2284.  5 

6.  79-4 

5.  99-4 

4. 52-4 

2.  80-4 

1.37-4 

6.  09-5 

79 

2303.  1 

8.  21-4 

7.  25-4 

5.  46-4 

3.  40-4 

1.  68-4 

7.  64-3 

2365.  7 

6.  55-4 

5.  78-4 

4.  36-4 

2.  71-4 

1.32-4 

5.  87-5 

80 

2382.  1 

7.  96-4 

7.  02-4 

5.  29-4 

3.  30-4 

1.  63-4 

7.  41-3 

2448.  4 

6.  32-4 

5. 58-4 

4. 20-4 

2.  61-4 

1.  27-4 

5.  67-5 

81 

2462.  4 

7.  71-4 

6.81-4 

5.  13-4 

3.  20-4 

1.  58-4 

7.  20-5 

2332.  3 

6.  10-4 

5.  39-4 

4. 06-4 

2.  52-4 

1.  23-4 

5.  48-5 

82 

2544.  0 

7.  48-4 

6.  60-4 

4.  97-4 

3.  10-4 

1.  54-4 

6.  99-5 

2618.0 

5.  90-4 

3.  21-4 

3. 93-4 

2.  44-4 

1.  19-4 

5.  30-5 

83 

2626.  8 

7.  26-4 

6. 41-4 

4.  82-4 

3.  01-4 

1.  49-4 

6.  78-5 

2703.  0 

5.  71-4 

5.  05-4 

3.  80-4 

2.  36-4 

1.  15-4 

5.  *4-3 

84 

2711.  0 

7.  04-4 

6. 22-4 

4.  68-4 

2.  92-4 

1.  43-4 

6.  39-3 

2793.  5 

5.  53-4 

4. 89-4 

3.  68-4 

2.  29-4 

1.  12-4 

4.  98-5 

83 

2796.  4 

6.  84-4 

6. 03-4 

4.  33-4 

2. 84-4 

1. 41-4 

6.  41-3 

2883.  3 

3.  36-4 

4. 74-4 

3.  37-4 

2.  22-4 

1.  09-4 

4. 83-5 

86 

2883.  1 

6.  64-4 

3.  86-4 

4.  42-4 

2.  76-4 

1.  37-4 

6.  23-5 

2974.  9 

3.  21-4 

4. 60-4 

3.  47-4 

2.  16-4 

1.05-4 

4.  70-5 

87 

2971.  1 

6.  45-4 

5.  70-4 

4.  29-4 

2. 69-4 

1.33-4 

6.  06-5 

3067.  7 

3.  06-4 

4. 47-4 

3. 37-4 

2.  10-4 

1.03-4 

4.  57-3 

88 

3060.  4 

6.  27-4 

5.  54-4 

4. 17-4 

2.61-4 

1.  29-4 

5.  89-5 

3162.0 

4.  93-4 

4.  36-4 

3.  28-4 

2.  04-4 

1.00-4 

4.  46-5 

89 

3151.0 

6.  10-4 

5.  39-4 

4.  06-4 

2. 53-4 

1.26-4 

3.  74-5 

3257.  8 

4.  81-4 

4.23-4 

3.  20-4 

2.  00-4 

9.  78-5 

4.  37-5 

90 

3242.  9 

5.  94-4 

3. 24-4 

3. 93-4 

2. 47-4 

1.22-4 

5.  38-5 

3354. 7 

4.  70-4 

4. 16-4 

3.  13-4 

1.95-4 

9.61-5 

4.31-3 

91 

3336.  1 

5.  78-4 

5.  10-4 

3. 84-4 

2. 40-4 

1.  19-4 

5.  44-5 

3451.7 

4.  33-4 

3. 82-4 

2.  88-4 

1.80-4 

9.  00-5 

4.  11-5 

92 

3430.  5 

5.  63-4 

4. 96-4 

3. 74-4 

2. 34-4 

1.  16-4 

5.  30-5 

3543. 1 

2.  41-4 

2.  12-4 

1. 60-4 

1.02-4 

5.  33-3 

2.  59-3 

AX  -  £5  AX  -  E6 


Z 

AE 

E'«.  002 

E'«.01 

E'«.  03 

E'-.  07 

E'».  13 

E'«.  28 

A  E 

E'«.  002 

E'«.  01 

E'«.  03 

E'-.  07 

E'».  15 

E'-.  28 

60 

1071.9 

1.68-3 

1.49-3 

1.  13-3 

7.06-4 

3.  48-4 

1.  57-4 

1215.  6 

7.  24-4 

6.  35-4 

4.  74-4 

3.  02-4 

X,  61*4 

0.  07-5 

61 

1 128.  3 

1.  61-3 

1.  43-3 

1.  08-3 

6.  78-4 

3.  35-4 

1.  32-4 

1272.  1 

6.  73-4 

5.  91-4 

4.  42-4 

2.81-4 

1.  SI-4 

7.  31-3 

62 

1 186.  1 

1.  34-3 

1.37-3 

1.  04-3 

6.  32-4 

3.  23-4 

1.  46-4 

1329.  9 

6.  30-4 

5.  52-4 

4.  12-4 

2.  63-4 

1.41-4 

7.  01-5 

63 

1245.  4 

1.  48-3 

1.32-3 

9.  98-4 

6.  26-4 

3.  11-4 

1.  41-4 

1388.  8 

5.  89-4 

5.  16-4 

3.  86-4 

2.  46-4 

1.  32-4 

6.  56-5 

64 

1306.  2 

1.  43-3 

1.  27-3 

9.  60-4 

6.  02-4 

2.  99-4 

1.  36-4 

1448.8 

5.  52-4 

4.84-4 

3.  62-4 

2.31-4 

1.  24-4 

6.  15-5 

65 

1368.  3 

1.  37-3 

1.  22-3 

9.  23-4 

5.  80-4 

2.  88-4 

1.31-4 

1310.  1 

5.  19-4 

4.  34-4 

3.  40-4 

2.  17-4 

1.  16-4 

5.  77-5 

66 

1432.0 

1.32-3 

1. 17-3 

8.  88-4 

3.  38-4 

2.  78-4 

1.  27-4 

1572.  4 

4.  88-4 

4. 27-4 

3.  20-4 

2.  04-4 

1.  10-4 

3.  43-5 

67 

1497.  1 

1.27-3 

1.  13-3 

8.  33-4 

5.  38-4 

2.  68-4 

1.  23-4 

1633.  9 

4.  39-4 

4.  02-4 

3.01-4 

1.93-4 

1.03-4 

5.  12-3 

68 

1563.6 

1.22-3 

1.  09-3 

8.  23-4 

5.  18-4 

2.  59-4 

1.  18-4 

1700.  4 

4.  33-4 

3. 79-4 

2.  84-4 

1.82-4 

9.  77-5 

4.  83-5 

69 

1631.  7 

1.  18-3 

1.05-3 

7.  94-4 

5.  00-4 

2.  50-4 

1.  15-4 

1766.  1 

4.  09-4 

3. 38-4 

2.  68-4 

1.72-4 

9.  23-5 

4.  56-3 

70 

1701.  2 

1.  14-3 

1.01-3 

7.  65-4 

4.  82-4 

2.  41-4 

1.  11-4 

1832.  9 

3.  87-4 

3.  39-4 

2.  34-4 

1.  63-4 

8.  74-5 

4.  32-3 

71 

1772.  2 

1.  10-3 

9.  73-4 

7.  39-4 

4.  66-4 

2.  33-4 

1.07-4 

1900.  8 

3.  66-4 

3.21-4 

2.  40-4 

1.  34-4 

8.  27-5 

4.  09-3 

72 

1844.7 

1.06-3 

9.  40-4 

7.  13-4 

4.  30-4 

2.  23-4 

1.04-4 

1969.  7 

3.  47-4 

3.  04-4 

2.  28-4 

1.  46-4 

7.  84-5 

3.  88-3 

73 

1918.7 

1.02-3 

9.  08-4 

6.  89-4 

4.  33-4 

2.  18-4 

1.00-4 

2039.  7 

3.  29-4 

2.  88-4 

2.  16-4 

1.39-4 

7.  44-5 

3.  68-5 

74 

1994.  2 

9.  90-4 

8. 77-4 

6.  66-4 

4.  20-4 

2.  11-4 

9.  73-5 

2110.  7 

3.  12-4 

2.  73-4 

2.  03-4 

1.32-4 

7.  06-5 

3.  49-3 

73 

2071.2 

9.  57-4 

8. 48-4 

6.  44-4 

4.  07-4 

2.  03-4 

9.  43-3 

2182.7 

2.  96-4 

2.  60-4 

1.93-4 

1.23-4 

6.  71-5 

3.  32-3 

76 

2149.7 

9.  26-4 

8. 21-4 

6. 24-4 

3.  94-4 

1.98-4 

9.  15-5 

2233.  8 

2.  82-4 

2. 47-4 

1.83-4 

1.  19-4 

6.  37-5 

3.  13-3 

77 

2229.  8 

8.  97-4 

7.  95-4 

6. 04-4 

3.  82-4 

1.92-4 

8.  88-3 

2327.  8 

2.  67-4 

2.  34-4 

1.76-4 

1.  13-4 

6.  05-5 

3.  00-3 

78 

2311.4 

8.  69-4 

7.  70-4 

3.  83-4 

3.  70-4 

1.87-4 

8. 63-5 

2404.  9 

2.  34-4 

2.  23-4 

1.67-4 

1.  07-4 

5.  75-5 

2.  83-3 

79 

2394.  5 

8.  42-4 

7.  47-4 

5.  68-4 

3.  39-4 

1.81-4 

8.  38-3 

2480.  8 

2.  41-4 

2. 11-4 

1.  38-4 

1.02-4 

5.  46-5 

2.71-3 

80 

2479.  2 

8.  17-4 

7.  24-4 

3.  31-4 

3.  49-4 

1.76-4 

8.  13-3 

2337.  8 

2.  29-4 

2.  00-4 

1.30-4 

9.  66-3 

5.  17-5 

2.  37-3 

81 

2565.  3 

7.  93-4 

7. 04-4 

3.  33-4 

3.  39-4 

1.71-4 

7.  94-3 

2633.  6 

2.  17-4 

1.90-4 

1.42-4 

9.  13-3 

4.  90-5 

2.  43-3 

82 

2633.  3 

7.  71-4 

6. 84-4 

3.  20-4 

3.  30-4 

1.67-4 

7.  74-3 

2714.  4 

2.  03-4 

1.79-4 

1.  34-4 

8.64-3 

4.  62-5 

2.  29-5 

83 

2742.  6 

7.  30-4 

6. 66-4 

3.  07-4 

3.21-4 

1.  63-4 

7.  36-3 

2794. 0 

1.  93-4 

1.  69-4 

1.26-4 

8.  12-3 

4,  34-5 

2.  15-5 

84 

2833.  6 

7.  32-4 

6.  49-4 

4,  94-4 

3.  14-4 

1.  39-4 

7.  40-3 

2874.  3 

1.  80-4 

1.37-4 

1.  18-4 

7.  36-3 

4.  04-5 

2.  00-3 

83 

2926.0 

7.  16-4 

6.  33-4 

4. 84-4 

3.  07-4 

l.  36-4 

7.  28-3 

2933.  9 

1.  63-4 

1.43-4 

1.08-4 

6.  92-3 

3.  69-5 

1.82-3 

86 

3019.9 

7. 04-4 

6.  23-4 

4.  76-4 

3.  03-4 

1. 34-4 

7. 22-5 

3038.3 

1.4B-4 

1.29-4 

9.  64-3 

6. 14-3 

3.  24-5 

1.  58-3 

87 

3114.4 

6. 63-4 

3.  90-4 

4. 30-4 

2. 88-4 

1.  48-4 

7. 04-3 

3122.  6 

1.  39-4 

1.39-4 

1.04-4 

6.  43-3 

3.  24-5 

1.  48-3 

88 

3203.  1 

2.91-4 

2. 37-4 

1.93-4 

1.27-4 

6. 77-3 

3. 35-3 

3214.9 

3.  03-4 

4.  48-4 

3.  40-4 

2.  14-4 

1.  07-4 

4. 89-3 

89 

3288.  3 

1.97-4 

1.  73-4 

1.31-4 

8. 48-3 

4.  36-3 

2.  27-3 

3313.3 

5.  72-4 

3.  07-4 

3.  86-4 

2. 44-4 

1.  23-4 

3.  68-3 

90 

3373.8 

1.66-4 

1.  46-4 

1. 10-4 

7.  12-3 

3.  82-3 

1.  89-3 

3413.8 

3.  73-4 

3.  10-4 

3.  89-4 

2.  46-4 

1.25-4 

3.  77-3 

91 

3461.3 

1.73-4 

1. 34-4 

1.  16-4 

7.  38-3 

3.  80-5 

1.80-3 

3316.  1 

3.  68-4 

3.  04-4 

3. 84-4 

2.  44-4 

1.23-4 

3.  72-3 

92 

3336.  8 

3.  42-4 

3.  02-4 

2.  28-4 

1.  42-4 

6. 93-3 

3.  07-3 

3620.  0 

3.  37-4 

4.94-4 

3. 76-4 

2.  39-4 

1.21-4 

5.  63-3 
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c  +  Ni-Like  Ions 


TABLE  IV,  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Ziff  Rydbergs,  60  2  ^  92 

See  page  96  for  Explanation  of  Tables 


A1  -  E7  At  -  E8 


z 

ae 

E'«.  002 

E'«.  01 

E'».  03 

E'=.  07 

E 15 

E'*=.  28 

A  E 

E'«=.  002 

E'e.  01 

E'=.  03 

E  '=.  07 

E'=.  15 

E'b.  28 

60 

1249.  2 

7.  12-4 

6.25-4 

4.  70-4 

3.  02-4 

1.  62-4 

8.  01-3 

1324.  9 

5,  12-4 

4  34-4 

3.  48-4 

2.  27-4 

1.  21-4 

5.  95-5 

61 

1308.  9 

6.  76-4 

5.  94-4 

4.  47-4 

2.  87-4 

1.  54-4 

7.  63-5 

1390.  7 

4.  86-4 

4.31-4 

3.  30-4 

2.  16-4 

1,  15-4 

5.  65-5 

62 

1370.  0 

6.  43-4 

5.  65-4 

4.  25-4 

2.  74-4 

1.  47-4 

7.  28-5 

1438.  3 

4.  62-4 

4. 10-4 

3.  14-4 

2.03-4 

1.  10-4 

3.  38-5 

63 

1432.  5 

6.  13-4 

S.  38-4 

4.  06-4 

2.  62-4 

1.  41-4 

6.  95-5 

1527.  7 

4.  41-4 

3.92-4 

3. 00-4 

1.  96-4 

1.05-4 

5.  13-5 

64 

1496.3 

5.  84-4 

5.  13-4 

3.  87-4 

2.  50-4 

1.  35-4 

6.  64-5 

1599.  0 

4.  20-4 

3. 73-4 

2. 86-4 

1.  87-4 

1.  01-4 

4.  90-3 

65 

1561.  6 

5.  57-4 

4.  90-4 

3.  70-4 

2.  39-4 

1.  29-4 

6.35-5 

1672.  1 

4,  02-4 

3. 57-4 

2.  74-4 

1.79-4 

9.  62-5 

4.  69-5 

66 

1628.  3 

5.  32-4 

4.  68-4 

3.  54-4 

2.  29-4 

1.  24-4 

6.  08-3 

1747.  0 

3.  85-4 

3. 42-4 

2.  62-4 

1.  72-4 

9.  22-5 

4.  50-5 

67 

1696.  4 

5.  09-4 

4. 48-4 

3.  39-4 

2.  20-4 

1.  19-4 

5.  83-5 

1823.  9 

3.  69-4 

3. 27-4 

2.51-4 

1.  65-4 

8.  84-5 

4.31-5 

68 

1766.  0 

4.  87-4 

4. 29-4 

3.  24-4 

2.  11-4 

1.  14-4 

5.  59-5 

1902.  7 

3.  54-4 

3.  14-4 

2.41-4 

l.  58-4 

8.  50-5 

4.  15-5 

69 

1836.  9 

4.  67-4 

4.  11-4 

3.  11-4 

2.  02-4 

1. 09-4 

5.  36-5 

1983.  4 

3.  40-4 

3. 02-4 

2.  32-4 

1.  32-4 

8.  17-5 

3.  99-5 

70 

1909.  3 

4.  48-4 

3. 94-4 

2.  99-4 

1.  94-4 

1.  03-4 

5.  15-5 

2066.  2 

3.  27-4 

2. 91-4 

2. 24-4 

1.  46-4 

7.  37-5 

3.  84-5 

71 

1983.  1 

4.  30-4 

3.  78-4 

2.  87-4 

1.  87-4 

1.  01-4 

4,  96-3 

2151.  0 

3.  15-4 

2. 80-4 

2.  15-4 

1.  41-4 

7.  58-5 

3.  70-3 

72 

2058.  3 

4.  13-4 

3.  63-4 

2.  76-4 

1.  80-4 

9.  71-5 

4.  77-3 

2237.  8 

3.  04-4 

2.  70-4 

2. 08-4 

1.  36-4 

7.  32-5 

3.  38-3 

73 

2135.  0 

3.  97-4 

3. 50-4 

2.  66-4 

1.  73-4 

9.  35-5 

4,  59-5 

2326.  7 

2.  94-4 

2.  61-4 

2.01-4 

1.  32-4 

7.  07-5 

3.  46-5 

74 

2213.  1 

3.  82-4 

3. 36-4 

2.  56-4 

1.  67-4 

9.  01-5 

4.  43-5 

2417.  8 

2.  84-4 

2. 32-4 

1.94-4 

1.  27-4 

6.  83-5 

3.  34-5 

75 

2292.  7 

3.  68-4 

3.  24-4 

2.  47-4 

1.  61-4 

8.  69-5 

4.  27-5 

2511.  0 

2.  75-4 

2. 44-4 

1. 88-4 

1.23-4 

6.61-5 

3.  24-3 

76 

2373.  7 

3.  54-4 

3.  13-4 

2  38-4 

1. 56-4 

8.  39-5 

4.  12-5 

2606.  4 

2.  66-4 

2. 36-4 

1.32-4 

1.  19-4 

6.  40-5 

3.  >4-5 

77 

2456.2 

3.  42-4 

3. 02-4 

2. 30-4 

1.  50-4 

8.  10-5 

3.  98-3 

2704.  0 

2.  58-4 

2.  29-4 

1.77-4 

1.  16-4 

6.21-5 

3. 04-5 

78 

2540.  1 

3.  30-4 

2.  91-4 

2.  22-4 

1. 45-4 

7.  83-5 

3.85-5 

2803.  9 

2.  51-4 

2. 23-4 

1.72-4 

1.  12-4 

6.  02-5 

2.  93-5 

79 

2625.  5 

3.  19-4 

2.91-4 

2.  15-4 

1. 41-4 

7.  57-5 

3.  73-5 

2906.  2 

2.  44-4 

2. 17-4 

1.67-4 

1.09-4 

5.  85-5 

2.  87-5 

80 

2712.  3 

3.  08-4 

2.  72-4 

2. 08-4 

1.36-4 

7.  33-5 

3.  60-3 

3010.  7 

2.  38-4 

2. 11-4 

I.  63-4 

1.  06-4 

S.  69-5 

2.  79-5 

91 

2800.  6 

2.  98-4 

2. 63-4 

2. 01-4 

1. 32-4 

7.  09-5 

3.  49-5 

3117.  7 

2.  33-4 

2. 07-4 

1. 59-4 

1.04-4 

5.  54-5 

2.  72-5 

82 

2890.  4 

2.  C8-4 

2. 55-4 

1.  95-4 

1.28-4 

6,  87-5 

3.  38-3 

3227.  I 

2.  29-4 

2. 03-4 

1.  36-4 

1.02-4 

5.41-5 

2.  63-5 

83 

2981.7 

2.  79-4 

2. 47-4 

1.  89-4 

1.  24-4 

6.  67-5 

3.  28-5 

3339.  0 

2.  28-4 

2. 02-4 

1. 34-4 

1.  00-4 

S.  31-S 

2.  59-5 

84 

3074.  5 

2.  71-4 

2. 39-4 

1.  83-4 

1.  20-4 

6.  47-3 

3.  18-5 

3453.  4 

2.  33-4 

2. 06-4 

1.  57-4 

1.01-4 

5.  28-5 

2. 55-5 

85 

3168.7 

2.  62-4 

2. 32-4 

1.78-4 

1.  17-4 

6.  28-5 

3.  09-3 

3369.  9 

2.71-4 

2.  38-4 

1.79-4 

1.  12-4 

5.  70-5 

2. 63-5 

86 

3264.  5 

2.  55-4 

2. 25-4 

1.  73-4 

1. 13-4 

6.  10-5 

3.  00-5 

3684.  7 

5.  38-4 

4. 89-4 

3.  63-4 

2.  22-4 

1.  07-4 

4. 73-5 

87 

3361.  7 

2.  47-4 

2.  19-4 

1.  68-4 

1.  10-4 

5.  93-3 

2. 92-5 

3793.  3 

6.  46-4 

5. 68-4 

4. 25-4 

2.  63-4 

1.28-4 

5.  74-5 

88 

3460.  5 

2.  40-4 

2. 12-4 

1.63-4 

1.07-4 

5.  76-3 

2.  83-5 

3902.  0 

6.  32-4 

3. 37-4 

4.  18-4 

2.  59-4 

1.  27-4 

5.  72-5 

89 

3560.  8 

2.  33-4 

2. 06-4 

1.  58-4 

1.  04-4 

5.  61-5 

2.  75-3 

4012.  1 

6.  14-4 

3.41-4 

4.  07-4 

2.  33-4 

1.  24-4 

3.  60-5 

90 

3662.  6 

2.  27-4 

2. 01-4 

1.  54-4 

1.01-4 

5.  46-3 

2.  68-5 

4123.  8 

3.  96-4 

3. 23-4 

3.  93-4 

2.  46-4 

1.21-4 

5.  46-5 

91 

3765.  9 

2.  20-4 

1. 95-4 

1.  50-4 

9.  86-5 

5.31-5 

2.  61-5 

4237.  2 

5.  79-4 

5.  11-4 

3.  84-4 

2.  39-4 

1.  IB-4 

5.  33-5 

92 

3870.  7 

2.  14-4 

1.  90-4 

1.  46-4 

9.  60-5 

5.  J  » 

2  54-5 

4352.  2 

3.  63-4 

4. 96-4 

3. 74-4 

2.  33-4 

1.  15-4 

5.  19-5 

Al  -  E9  A1  -  '.to 


Z 

6  E 

E'o.  002 

E'“.  01 

E'“.  03 

E'«.  07 

E'*. 15 

E'«.  28 

A  E 

E'-.  002 

E'*.  01 

E'-,.  03 

E'-.  07 

E'».  13 

E'».  28 

60 

1338.  6 

7.  29-4 

6. 44-4 

4.  90-4 

3.  18-4 

1.71-4 

8.  57-5 

1390.  9 

1.79-4 

1.  58-4 

1.  19-4 

7.  73-5 

4.  04-5 

1.88-5 

61 

1427.  5 

6.  95-4 

6.  13-4 

4.  68-4 

3.  04-4 

1.64-4 

8.21-3 

1466.  4 

1.  73-4 

1. 32-4 

1.  15-4 

7.  43-3 

3.  90-3 

1.81-3 

62 

1498.  4 

6.  63-4 

5.  88-4 

4. 48-4 

2.91-4 

l.  38-4 

7.  89-3 

1343.  8 

1.  66-4 

1. 46-4 

1.  11-4 

7.  17-3 

3.  73-5 

1.74-3 

63 

1371.  4 

6.  37-4 

5.  64-4 

4.  30-4 

2.  80-4 

1.  52-4 

7.  59-3 

1623.  1 

1.60-' 

1.  41-4 

J  07-4 

6.  90-5 

3.  60-3 

1.  6/ -5 

64 

1646.  5 

6.  12-4 

5.  41-4 

4.  13-4 

2.  70-4 

1.  47-4 

7.  32-5 

1704.  4 

1.  3^-4 

1.  36-' 

1.  33-4 

6.  64-3 

3.  46-3 

1.  60-3 

65 

1723.  6 

5.  89-4 

5.  21-4 

3.  98-4 

2.  60-4 

1.42-4 

7.  07-3 

1787.  5 

1.49-4 

1.31-4 

9.  94-5 

6.  40-5 

3.  33-3 

1.  54-5 

66 

1802.  9 

3.  67-4 

5.  02-4 

3.  84-4 

2.  52-4 

1.  37-4 

6.  85-5 

1869.  8 

2.  66-4 

2. 36-** 

1.82-4 

1.22-4 

6.  73-3 

3.  31-5 

67 

1884.  4 

5.  48-4 

4. 85-4 

3.  72-4 

2.  44-4 

1.  33-4 

6.  64-5 

1949.  5 

2.  50-4 

2.  22-4 

1.  72-4 

1.  13-4 

6.  36-3 

3.  12-5 

68 

1968.  1 

3.  30-4 

4.  70-4 

3.  60-4 

2.  37-4 

1.  29-4 

6.  43-3 

2031.2 

2.  33-4 

2. 09-4 

1.61-4 

1.  08-4 

3.  98-3 

2.  93-5 

69 

2054.  1 

5.  14-4 

4. 56-4 

3.  30-4 

2.  30-4 

1.  26-4 

6.  29-5 

2114.9 

2.21-4 

1.97-4 

1.  52-4 

1.  02-4 

5.  63-3 

2.  73-5 

70 

2142.3 

4.  99-4 

4. 43-4 

3.  40-4 

2.  24-4 

1.  23-4 

6.  14-5 

2198.  3 

1.  14-3 

1. 00-3 

7,  54-4 

4.  70-4 

2.31-4 

1.  04-4 

71 

2232.  9 

4.  86-4 

4. 32-4 

3.  32-4 

2.  19-4 

1.20-4 

6.  00-3 

2279.  9 

1.09-3 

9.  64-4 

7.  26-4 

4.  52-4 

2.  23-4 

1.01-4 

72 

2325.  9 

4.  75-4 

4.  22-4 

3.  23-4 

2.  13-4 

1.  18-4 

3.  89-3 

2362.  9 

1.03-3 

9. 28-4 

6.  99-4 

4.  36-4 

2.  13-4 

9.  71-3 

73 

2421.3 

4.  66-4 

4.  14-4 

3.  19-4 

2.  11-4 

1.  16-4 

3.  80-3 

2447.  4 

1.01-3 

8. 94-4 

6.  73-4 

4.  20-4 

2.  07-4 

9.  37-5 

74 

2319.2 

4.  59-4 

4. 08-4 

3.  14-4 

2.  08-4 

1.  14-4 

3.  72-3 

2333.  4 

9.  76-4 

8.61-4 

6.  49-4 

4.  C3-4 

2.  00-4 

9.  06-5 

75 

2619.  1 

3.  41-4 

4.  78-4 

3.  63-4 

2.  34-4 

1.23-4 

5.  97-5 

2621.4 

8.  33-4 

7. 36-4 

5.  74-4 

3. 63-4 

1.83-4 

8,  46-5 

76 

2709.  9 

9.  10-4 

8.  02-4 

6.  04-4 

3.  76-4 

1.83-4 

8.  37-3 

2722.  3 

4.  47-4 

3. 98-4 

3.  09-4 

2. 06-4 

1.  14-4 

3.  74-3 

77 

2800.  6 

8.  79-4 

7.  76-4 

5.  84-4 

3.  64-4 

1.80-4 

8.  13-5 

2827.  7 

4. 44-4 

3.  95-4 

3.  07-4 

2.  03-4 

1.  13-4 

3.  72-5 

78 

2892.  8 

8.  30-4 

7.  50-4 

3.  63-4 

3.  32-4 

1.  74-4 

7.  87-3 

2935.  5 

4.  43-4 

3.  93-4 

3.  07-4 

2.  05-4 

1. 14-4 

3.  74-5 

79 

2986.  6 

8.  21-4 

7.  24-4 

5.  46-4 

3.  41-4 

1.68-4 

7.  62-5 

3043.  5 

4. 43-4 

3.  93-4 

3,  07-4 

2.  06-4 

1.  14-4 

3.  78-5 

80 

3082.  0 

7.  93-4 

7.  00-4 

3.  28-4 

3. 30-4 

1.  63-4 

7.  38-3 

3137,7 

4.  39-4 

3. 92-4 

3,  05-4 

2.  03-4 

1.  14-4 

3.  79-3 

SI 

3179.0 

7.  66-4 

6.  77-4 

3.  10-4 

3.  19-4 

1.  38-4 

7.  16-3 

3271.8 

4.  27-4 

3.  01-4 

2,  97-4 

2. 00-4 

1.  12-4 

5.  67-5 

82 

3277.6 

7.  40-4 

6.  33-4 

4.  93-4 

3.  08-4 

1.  33-4 

6.  93-3 

3387.  7 

4.01-4 

3. 38-4 

2.  00-4 

1.89-4 

1.06-4 

3.  36-5 

83 

3377.  8 

7.  12-4 

6. 29-4 

4.  73-4 

2.  98-4 

1.48-4 

6.  72-3 

3303.  4 

3.  66-4 

3. 27-4 

2,  56-4 

1.  73-4 

9.  68-3 

4.  92-5 

84 

3479.  8 

6.  79-4 

6. 01-4 

4.  34-4 

2.  86-4 

1.  42-4 

6.  49-3 

3625.  1 

3,30-4 

2. 93-4 

2.  31-4 

1.  37-4 

8.  77-3 

4.  43-5 

85 

3383.  9 

6.  13-4 

3.  43-4 

4.  13-4 

2.  63-4 

1.33-4 

6.  12-3 

3747.  1 

2. 99-4 

2  67-4 

2.  09-4 

1.42-4 

7.  96-3 

4.  04-3 

86 

3693.9 

3.  02-4 

2.71-4 

2.  14-4 

1.  43-4 

7.  77-5 

3. 83-3 

3871.4 

2.  73-4 

2. 44-4 

1.91-4 

1.30-4 

7. 29-3 

3. 70-5 

87 

3814.6 

1,90-4 

1.  71-4 

1.35-4 

9.  20-5 

3.  12-5 

2. 39-3 

3998. 5 

2.  32-4 

2. 26-4 

1.77-4 

1.20-4 

6.  73-3 

3.  43-5 

88 

3939.  6 

1.81-4 

1. 62-4 

1.27-4 

8.  39-3 

4.  75-3 

2.  40-3 

4128.  2 

2.  33-4 

2.  11-4 

1.65-4 

1.  12-4 

6.  31-3 

3.  20-5 

89 

4067.  8 

1.77-4 

1. 38-4 

1.  24-4 

8.  32-5 

4.  38-3 

2.  31-5 

4260,  8 

2.21-4 

1.98-4 

1.  55-4 

1.  06-4 

3.  94-3 

3.  02-3 

*>0 

4198.9 

1.73-4 

1.  33-4 

1.21-4 

8.  12-3 

4.46-3 

2.  24-3 

4396.  4 

2. 09-4 

1.38-4 

1.47-4 

1.00-4 

3.  64t3 

2.  87-3 

91 

4333.  1 

1.70-4 

1.  32-4 

1.  19-4 

7.  94-3 

4.  36-3 

2.  19-5 

4333,  1 

1.99-4 

1.78-4 

1.40-4 

9.  33-3 

3.  38-3 

2.  73-3 

92 

4470.  3 

1.67-4 

1.49-4 

1.  16-4 

7.  77-3 

4.  26-3 

2.  14-3 

4676,  9 

1.91-4 

1.71-4 

1.34-4 

9.  12-3 

3.  13-3 

2.  62-3 
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TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zln  Rydbergs,  60  «  Z  92 
See  page  96  for  Explanation  of  Tables 


AI  -  EH  AI  -  E12 


z 

LE 

E'«.  002 

E'».  01 

E'«.  03 

E'*.  07 

E'  =  15 

E'«,  28 

6E 

E'=.  002 

E 01 

E'=.  03 

E'«.  07 

E'=.  15 

E'*. 28 

60 

1431.  4 

4.  06-4 

3. 60-4 

2.  76-4 

1.  83-4 

1.  01-4 

3,  04-3 

1461.  8 

8.  10-4 

7. 23-4 

3.  59-4 

3.  60-4 

1.  83-4 

8.  70-5 

61 

1499.9 

3. 71-4 

3. 30-4 

2.  53-4 

1.  68-4 

9.  33-5 

4.  62-5 

1532. 4 

1.  68-3 

1.  48-3 

1.  11-3 

6.  89-4 

3.  37-4 

1.  51-4 

62 

1570.  1 

3. 44-4 

3  05-4 

2.  35-4 

1.  57-4 

8.  68-5 

4.  29-5 

1600.  6 

1.60-3 

1.41-3 

1.06-3 

6.  57-4 

3.  22-4 

1.  45-4 

63 

1642.2 

3.21-4 

2.  85-4 

2.  20-4 

1.  47-4 

8.  12-5 

4.  01-5 

1670.  2 

1.  52-3 

1.34-3 

1.01-3 

6.  28-4 

3.  08-4 

1.  33-4 

64 

1716.2 

3.01-4 

2.  67-4 

2.  06-4 

1.38-4 

7.  62-5 

3.75-5 

1741.  3 

1.  46-3 

1.28-3 

9.  65-4 

6.  00-4 

2. 93-4 

1.  33-4 

65 

1792.0 

2.  82-4 

2.  31-4 

1.  94-4 

l.  29-4 

7.  17-3 

3.  52-3 

1813.  8 

1.39-3 

1.23-3 

9.  23-4 

3.  74-4 

2.  82-4 

1.  27-4 

66 

1872.  5 

1. 45-4 

1.  27-4 

9.  64-5 

6  19-5 

3.  21-5 

1.  48-5 

1887.  8 

1.33-3 

1.  17-3 

8.  84-4 

3.  50-4 

2.  71-4 

1.  22-4 

67 

1959.  4 

1.  56-4 

1.  37-4 

1.  03-4 

6.  49-5 

3.  28-3 

1.  48-5 

1963.  3 

1.26-3 

1.  11-3 

8.  38-4 

3.  23-4 

2.  58-4 

1.  17-4 

68 

2040.  1 

1.  23-3 

1. 09-3 

8.  16-4 

3.  07-4 

2.  49-4 

1.  12-4 

2048,  3 

1.  29-4 

l.  14-4 

8.  76-5 

3.  72-5 

3.  02-5 

1.  42-3 

69 

2118. 6 

1.  18-3 

1. 04-3 

7.  84-4 

4.  88-4 

2.  40-4 

1,  08-4 

2139.  0 

1.23-4 

1.  10-4 

8.41-5 

5.  45-5 

2.  85-5 

1.  32-3 

70 

2200.  7 

2.  07-4 

1.  84-4 

1.  43-4 

9.  56-3 

3.  28-3 

2.  38-3 

2231.  6 

1.21-4 

1.07-4 

8.  12-5 

5.  26-5 

2.  74-5 

1.  27-5 

71 

2288.  6 

1.  93-4 

1. 72-4 

1.  33-4 

8.  93-5 

4.  92-5 

2.  40-3 

2326. 0 

1.  17-4 

1.  03-4 

7.  85-5 

5.  07-5 

2.  64-5 

1.  22-3 

72 

2378.  6 

1.  79-4 

1.  60-4 

1.  24-4 

8.  31-3 

4.  38-5 

2.  23-3 

2422.  4 

1.  13-4 

9.  99-5 

7.  59-5 

4.  90-5 

2.  54-5 

1.  17-5 

73 

2470.  8 

1 .  66-4 

1.  48-4 

1.  13-4 

7.  68-5 

4.  22-5 

2.  06-5 

2320.  7 

l.  10-4 

9.  67-5 

7.  35-5 

4.  74-5 

2.  45-5 

1.  13-5 

74 

2565.3 

1. 52-4 

1  35-4 

1.  05-4 

7.  03-5 

3.  86-3 

1.  87-5 

2620.  8 

1.06-4 

9.  36-3 

7.  11-5 

4.  58-5 

2.  37-5 

1.  09-5 

75 

2662.  0 

1.  38-4 

1.  22-4 

9.  49-5 

6.  36-3 

3.  47-5 

1.  68-5 

2722. 8 

1.  03-4 

9.  07-5 

6.  89-5 

4.  43-5 

2.  28-5 

1.  03-3 

76 

2761.  1 

1.22-4 

1.  09-4 

8.  43-5 

5.  64-5 

3.  07-5 

1.  48-5 

2826.  6 

9.  99-5 

8.  80-5 

6.  67-5 

4.  29-5 

2.21-5 

1.  02-5 

77 

2862.  8 

1.06-4 

9. 43-3 

7.  30-5 

4.  87-5 

2.  63-5 

1.26-5 

2932.  3 

9.  70-5 

8.  34-3 

6.  47-5 

4.  16-3 

2.  14-3 

9.  83-6 

78 

2967.  1 

8.  93-5 

7. 93-5 

6.  12-5 

4.  05-5 

2.  17-5 

1.  03-5 

3039.  9 

9.  42-5 

8.  29-5 

6.  28-5 

4.  03-5 

2.  07-5 

9.  51-6 

79 

3074.  4 

7.  30-5 

6. 47-5 

4.  97-5 

3.  26-3 

1.  71-3 

7.  96-6 

3149.  3 

9.  15-5 

8.  06-5 

6.  10-5 

3.  91-3 

2.  00-3 

9.  20-6 

80 

3184.8 

6. 06-5 

3.  36-5 

4.  09-5 

2.  64-5 

1.  33-5 

6.  13-6 

3260.  6 

8.  90-5 

7. 83-5 

5.  93-5 

3.  80-3 

1.94-5 

8.  91-6 

81 

3298.  7 

5.  82-5 

3.  15-3 

3.  90-5 

2.  48-3 

1.  23-3 

3.  63-6 

3373. 7 

8.  67-5 

7.  62-3 

3.  76-3 

3.  69-5 

1.88-5 

8.  63-6 

82 

3416.4 

7.  00-5 

6. 19-3 

4.  71-5 

3.  00-5 

1.  53-5 

7.  08-6 

3480.  7 

8.  44-5 

7.  42-5 

5.  60-5 

3.  58-5 

1.82-5 

8.  36-6 

83 

3538.  0 

9.  15-5 

8. 12-5 

6.  21-5 

4.  00-5 

2.  08-5 

9.  98-6 

3605.  4 

8.  22-5 

7.  23-5 

5.  45-5 

3.  48-5 

1.  77-5 

8.  11-6 

84 

3663.  5 

1.  14-4 

1. 02-4 

7.  82-5 

5.  09-5 

2.  70-5 

1.  32-5 

3724.  0 

8.01-5 

7.  04-5 

5.31-5 

3.  38-5 

1.72-5 

7.  86-6 

85 

3792.  7 

1.33-4 

1. 19-4 

9.  17-5 

6.  01-3 

3.  22-3 

1.  59-5 

3844.  4 

7.  81-3 

6.  86-5 

5.  16-5 

3.  28-5 

1.  66-5 

7.  62-6 

86 

3925.  5 

1.  48-4 

1. 32-4 

1.  02-4 

6.  72-5 

3.  62-3 

1.  80-3 

3966. 7 

7.  61-3 

6.  67-3 

3.  02-3 

3.  18-5 

1.  61-3 

7.  37-6 

87 

4062.  1 

1.  58-4 

1.  41-4 

1.09-4 

7.  23-3 

2.  92-3 

1.  96-3 

4090.  7 

7.  39-5 

6.  48-5 

4.  86-3 

3.  08-5 

1.  55-3 

7.  1 1-6 

88 

4202.  4 

1.  66-4 

1.  48-4 

1.  15-4 

7.  63-5 

4.  16-5 

2.  08-3 

4216.  4 

7.  08-3 

6.21-5 

4.  65-5 

2.  93-5 

1.  48-5 

6.  75-6 

89 

4343.  4 

9.  67-5 

8. 55-5 

6.  52-5 

4.  22-5 

2.  20-5 

1.  04-5 

4347.  1 

1.  42-4 

1.27-4 

9.  82-5 

6.  49-5 

3.  53-5 

1.  77-5 

90 

4473.  1 

7.  34-5 

6.  44-5 

4.  84-5 

3.  06-5 

1.  55-5 

7.  09-6 

4494.  6 

1.66-4 

1.  49-4 

1.  16-4 

7.71-5 

4.  22-3 

2.  13-5 

91 

4604.  2 

7.  06-5 

6. 19-5 

4.  64-5 

2.  92-3 

1.48-5 

6.  74-6 

4646.  5 

1.  69-4 

1.  31-4 

l.  18-4 

7.  83-5 

4.  32-5 

2.  18-5 

92 

4737.  0 

6.  88-5 

6. 03-5 

4.  51-5 

2.  83-5 

1.43-5 

6.  51-6 

4802.  5 

1.70-4 

1.  52-4 

1.  19-4 

7.  92-5 

4.  37-3 

2.  21-5 

AI  -  E13 


AI  -  E14 


Z 

iE 

E'».  002 

E 01 

E'«.  03 

E'»=.  07 

E'».  13 

E'*.  28 

a  E 

E'».  002 

E'=.  01 

E'«.  03 

E'».  07 

E'«.  13 

E'-.  28 

60 

1465.  1 

1.26-3 

1.  11-3 

8. 30-4 

5.  12-4 

2.  48-4 

1.  10-4 

1466.  4 

1. 10-3 

9.  69-4 

7. 33-4 

4. 58-4 

2.  26-4 

1.02-4 

61 

1539.  4 

7. 67-4 

6.  87-4 

3.  31-4 

3.  42-4 

1. 76-4 

8.  36-3 

1543.7 

5.  70-4 

5.  03-4 

3. 83-4 

2.  38-4 

1.  16-4 

5.  13-5 

62 

1618.8 

7. 32-4 

6.  55-4 

5.  06-4 

3.  25-4 

1.  67-4 

7.  93-5 

1623.  4 

5.  50-4 

4.  88-4 

3. 69-4 

2.  30-4 

1.  12-4 

4.  96-5 

63 

1700.2 

6. 99-4 

6. 25-4 

4.  82-4 

3.  10-4 

1.  59-4 

7.  53-5 

1705.  2 

5.  30-4 

4.  70-4 

3. 56-4 

2.  21-4 

1.08-4 

4.  79-5 

64 

1783.4 

6. 67-4 

5.  96-4 

4.  59-4 

2.  95-4 

1.  51-4 

7.  16-5 

1788.  8 

5.  11-4 

4.  53-4 

3. 43-4 

2.  13-4 

1.04-4 

4.  63-5 

65 

1868.  5 

6.  37-4 

5.  69-4 

4.  38-4 

2.81-4 

1.  44-4 

6.  80-3 

1874.  3 

4.  92-4 

4. 36-4 

3. 30-4 

2.  03-4 

1.00-4 

4.  47-3 

66 

1955.  3 

6. 08-4 

5. 43-4 

4.  18-4 

2.  68-4 

1.  37-4 

6. 47-5 

1961.  8 

4.  75-4 

4. 20-4 

3. 18-4 

1.  98-4 

9.  65-5 

4.  32-5 

67 

2044.  4 

5.81-4 

5.  18-4 

3.  98-4 

2.  55-4 

1.  30-4 

6.  15-5 

2051.  2 

4.  58-4 

4. 03-4 

3.  07-4 

1.  91-4 

9.  31-5 

4.  17-5 

68 

2133.2 

5.  33-4 

4.  95-4 

3.  80-4 

2.  43-4 

1. 24-4 

3.  86-3 

2142.  3 

4.  41-4 

3.91-4 

2. 96-4 

1.84-4 

8.  99-3 

4.  03-3 

69 

2227,  8 

5.31-4 

4.  74-4 

3.  63-4 

2.  32-4 

1. 19-4 

3.  39-5 

2233.  7 

4.  26-4 

3. 77-4 

2.  85-4 

1.78-4 

8.  68-3 

3.  90-3 

70 

2322.  4 

5.  09-4 

4.  53-4 

3. 48-4 

2.  22-4 

1.  13-4 

3.  33-5 

2330.  9 

4.  11-4 

3. 64-4 

2.  75-4 

1.  71-4 

8.  39-3 

3.  77-3 

71 

2418.8 

4.  87-4 

4.  34-4 

3. 33-4 

2.  12-4 

1.08-4 

3.  09-3 

2427. 9 

3.  97-4 

3. 31-4 

2.  66-4 

1.  66-4 

8.  11-3 

3.  63-3 

72 

2317.  1 

4.  67-4 

4. 16-4 

3.  19-4 

2.  03-4 

1,03-4 

4.  86-3 

2526. 9 

3. 84-4 

3.  40-4 

2. 37-4 

1.60-4 

7.  84-5 

3.  33-3 

73 

2617,3 

4.  49-4 

3. 99-4 

3.  06-4 

1.  95-4 

9.  92-3 

4.  63-3 

2627.  8 

3.71-4 

3.  28-4 

2.  48-4 

1.  33-4 

7.  59-5 

3.  42-3 

74 

2719.  4 

4.31-4 

3.  83-4 

2. 93-4 

1.  87-4 

9.  31-5 

4.  46-5 

2730.  6 

3.  59-4 

3.  18-4 

2. 40-4 

1.  49-4 

7.  34-5 

3.  31-3 

75 

2823.  4 

4.  14-4 

3.  69-4 

2.  82-4 

1.  80-4 

9.  12-3 

4.  27-5 

2833.  4 

3.  47-4 

3.  07-4 

2. 32-4 

1.  43-4 

7.  11-3 

3.21-3 

76 

2929.  2 

3.  98-4 

3.  34-4 

2.  71-4 

1.  72-4 

8.  76-5 

4.  10-5 

2942.  0 

3.  36-4 

2.  97-4 

2. 24-4 

1.40-4 

6.  89-5 

3.  11-3 

77 

3036.  9 

3.  84-4 

3. 41-4 

2.  61-4 

1.66-4 

8.  42-5 

3.  93-5 

3030.  6 

3.  26-4 

2. 88-4 

2. 17-4 

1.36-4 

6.  68-3 

3.01-3 

78 

3146.4 

3.  70-4 

3. 29-4 

2.  51-4 

1.  60-4 

8. 10-3 

3.  78-5 

3161.  1 

3.  16-4 

2. 79-4 

2.  11-4 

1.31-4 

6.  48-3 

2.  92-3 

79 

3257.  9 

3.  36-4 

3. 17-4 

2.  42-4 

1.  34-4 

7.  80-5 

3.  63-3 

3273.  5 

3.  06-4 

2. 70-4 

2. 04-4 

1.27-4 

6.  28-3 

2.  83-3 

80 

3371.2 

3,  44-4 

3. 03-4 

2.  33-4 

1.  48-4 

7.  32-3 

3.  30-3 

3387.  8 

2.  96-4 

2.  62-4 

1.98-4 

1.24-4 

6.  10-3 

2.  73-3 

81 

3486.  3 

3.  32-4 

2. 93-4 

2.  25-4 

1.  43-4 

7.  25-5 

3.  37-5 

3304.  1 

2.  88-4 

2. 34-4 

1.92-4 

1.20-4 

3.  92-3 

2.  67-3 

82 

3603.  4 

3.  20-4 

2.  83-4 

2.  17-4 

1.38-4 

6.  99-3 

3.  23-3 

3622.  2 

2.  79-4 

2.  47-4 

1.86-4 

1.  16-4 

3.  73-3 

2.  59-3 

83 

3722.  3 

3.  10-4 

2.  73-4 

2.  10-4 

1.33-4 

6.  73-3 

3.  13-3 

3742.  3 

2.  71-4 

2.  40-4 

1.81-4 

1.  13-4 

3.  38-3 

2.  32-3 

84 

3843,0 

3.  00-4 

2.  66-4 

2.  03-4 

1.29-4 

6.  32-3 

3.  02-3 

3864.  3 

2.  63-4 

2. 33-4 

1.76-4 

1.  10-4 

3.  42-3 

2.  43-3 

83 

3965. 6 

2.  90-4 

2.  57-4 

1.96-4 

1.24-4 

6.  30-3 

2.  92-3 

3988.  2 

2.  36-4 

2. 26-4 

1.71-4 

1.  07-4 

3.  27-5 

2.  38-3 

86 

4090.  1 

2.81-4 

2. 49-4 

1.  90-4 

1.20-4 

6.  09-3 

2.  82-3 

4114.  1 

2.  49-4 

2.  20-4 

1.66-4 

1.04-4 

3.  12-3 

2.  31-3 

87 

4216.4 

2.  72-4 

2. 41-4 

1.84-4 

1.  16-4 

5.  89-3 

2.  73-3 

4241.  8 

2.  42-4 

2.  14-4 

1.61-4 

1.01-4 

4.  98-3 

2.  23-5 

88 

4344.6 

2.  63-4 

2. 34-4 

1.  78-4 

1.  13-4 

5.  70-3 

2.  64-5 

4371.3 

2.  33-4 

2. 08-4 

1.  57-4 

9.  80-3 

4.  83-3 

2.  19-3 

89 

4474.  6 

2.  35-4 

2. 26-4 

1.72-4 

1.  09-4 

5.  32-3 

2.  35-5 

4303.  1 

2. 29-4 

2. 02-4 

1. 33-4 

9.  33-5 

4.  72-3 

2.  13-5 

90 

4606.  3 

2.  47-4 

2. 19-4 

1.67-4 

1.06-4 

3.  34-3 

2.  47-3 

4636.  6 

2.  23-4 

1.97-4 

1.48-4 

9.  28-3 

4.  39-3 

2.  07-3 

91 

4740.  2 

2.  40-4 

2.  13-4 

1.62-4 

1.03-4 

3.  17-3 

2.39-5 

4772.  0 

2.  17-4 

1.91-4 

1.44-4 

9.  03-3 

4.  47-3 

2.  02-5 

92 

4873. 8 

2.  32-4 

2. 06-4 

1.  37-4 

9.  93-3 

3.  00-3 

2.31-3 

4909.  4 

2.  11-4 

1.86-4 

1.41-4 

8.  79-3 

4.  33-3 

l.  97-3 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  £15  A1  -  £16 


z 

AG 

002 

£'«.  01 

E'e.  03 

E'«.  07 

E'«.  15 

E  28 

A  E 

E'».  002 

E'e.  01 

E'b.  03 

E'».  07 

E'b.  13 

E'»,  28 

60 

1486.  3 

5.  63-4 

5.  03-4 

3.  84-4 

2.  41-4 

1.  19-4 

5.  33-3 

1489.  1 

6.  23-4 

3.  37-4 

4.  26-4 

2.  69-4 

1.33-4 

6.  12-3 

61 

1565.  9 

5.  39-4 

4.  79-4 

3.  65-4 

2.  29-4 

1.  13-4 

5.04-5 

1569.  0 

6.  04-4 

3.  38-4 

4.  11-4 

2.  60-4 

1.30-4 

5.91-3 

62 

1647.6 

5.  13-4 

4.  56-4 

3. 47-4 

2.  18-4 

1.  07-4 

4.  78-5 

1651.  0 

5.  82-4 

3.  18-4 

3.  96-4 

2.  50-4 

1.  23-4 

3.  71-5 

63 

1731. 2 

4.  89-4 

4.  34-4 

3.  30-4 

2.  07-4 

1.  01-4 

4.  54-5 

1733.  1 

5.  60-4 

4.  99-4 

3.81-4 

2.  41-4 

1.  20-4 

5.  51-3 

64 

1817.0 

4.  66-4 

4.  14-4 

3.  15-4 

1.  97-4 

9.  64-5 

4.  32-5 

1821.2 

5.  39-4 

4. 80-4 

3.  67-4 

2. 32-4 

1.  16-4 

5.  32-5 

69 

1904. 7 

4.  45-4 

3.  95-4 

3.  00-4 

1.  88-4 

9. 18-3 

4.  11-3 

1909.  3 

3.  19-4 

4.  62-4 

3.  53-4 

2. 23-4 

1.  12-4 

5.  13-3 

66 

1994.  5 

4.  25-4 

3.  77-4 

2.  86-4 

1.  79-4 

8.  73-3 

3.  92-3 

1999.  6 

5.  00-4 

4.  43-4 

3.  40-4 

2.  13-4 

1.  08-4 

4.  95-5 

67 

2086.  4 

4.  07-4 

3.  61-4 

2.  73-4 

1.  71-4 

8.  33-5 

3.  74-5 

2091.  9 

4.  82-4 

4. 29-4 

3.  28-4 

2.  07-4 

1.  04-4 

4.  78-3 

68 

2180.  3 

3.  89-4 

3.  43-4 

2.  62-4 

1.  63-4 

7.  98-3 

3.  37-5 

2186.  4 

4.  65-4 

4. 13-4 

3.  16-4 

2.  00-4 

1.  00-4 

4.  61-3 

6? 

2276. 3 

3.  73-4 

3.  31-4 

2.  51-4 

1.  36-4 

7.  63-5 

3.  41-3 

2282.  9 

4.  48-4 

3. 99-4 

3.  04-4 

1.  93-4 

9.  65-3 

4.  45-5 

70 

2374.  4 

3.  57-4 

3.  17-4 

2.  40-4 

1.  30-4 

7.  31-3 

3.  27-3 

2381. 5 

4. 32-4 

3.  83-4 

2.  94-4 

1.86-4 

9.  32-3 

4.  30-3 

71 

2474.  3 

3.  43-4 

3.  04-4 

2.  30-4 

1.  44-4 

7.  01-3 

3.  13-3 

2482.  2 

4. 17-4 

3.71-4 

2.  83-4 

1.  79-4 

9.01-5 

4.  16-3 

72 

2576.  7 

3.  29-4 

2.  92-4 

2.  21-4 

1.38-4 

6.  73-3 

3.  00-5 

2383.  1 

4.  03-4 

3. 38-4 

2.  74-4 

1.  73-4 

8.  70-5 

4.  02-3 

73 

2681.  0 

3.  17-4 

2.  81-4 

2.  12-4 

1.  32-4 

6.  47-5 

2.  88-5 

2690.  1 

3.  09-4 

3.  46-4 

2.  64-4 

1.  67-4 

8.  42-3 

3.  89-5 

74 

2787.  3 

3.03-4 

2. 70-4 

2.  04-4 

1.  27-4 

6.  22-3 

2.  77-3 

2797.  2 

3.  76-4 

3.  33-4 

2.  55-4 

1.62-4 

8.  13-3 

3.  76-3 

7S 

2895.  8 

2.  93-4 

2. 60-4 

1.  97-4 

1.22-4 

3.  99-5 

2.  67-5 

2906.  4 

3.  64-4 

3. 24-4 

2,  47-4 

1.  37-4 

7.  88-3 

3.  64-3 

76 

3006.  3 

2.  83-4 

2. 50-4 

1.  89-4 

1.  18-4 

5.  77-5 

2.  37-5 

3017.  8 

3.  32-4 

3. 13-4 

2.  39-4 

1.  31-4 

7.  64-3 

3.  33-3 

77 

3119.0 

2.  73-4 

2.  41-4 

1.  83-4 

1.  14-4 

3.  36-5 

2.  47-3 

3131.  3 

3.  41-4 

3.  03-4 

2.  31-4 

1.  47-4 

7.  40-5 

3.  42-5 

78 

3233.  8 

2.  63-4 

2.  33-4 

1.  76-4 

1.  10-4 

5.  37-5 

2.  39-3 

3247.  0 

3.  30-4 

2. 93-4 

2.  24-4 

1.  42-4 

7.  17-5 

3.  31-5 

79 

3350.  7 

2.  54-4 

2.  25-4 

1.  70-4 

1.06-4 

5.  18-5 

2.  30-5 

3364.  9 

3.  20-4 

2. 94-4 

2, 17-4 

1.38-4 

6.  96-3 

3.21-5 

80 

3469.  7 

2.  46-4 

2. 17-4 

1.  64-4 

1.  02-4 

5.  01-5 

2.  22-3 

3484.  9 

3.  10-4 

2.  73-4 

2. 10-4 

1.33-4 

6.  73-5 

3.  12-5 

81 

3590.  9 

2.  37-4 

2.  10-4 

1.  39-4 

9.  90-3 

4.  84-5 

2,  15-3 

3607.  1 

3.  01-4 

2.  67-4 

2. 04-4 

1.  30-4 

6.  35-5 

3.  03-5 

82 

3714.  2 

2.  30-4 

2. 03-4 

1.  54-4 

9.  38-5 

4.  69-3 

2.  08-3 

3731.  6 

2.  92-4 

2. 39-4 

1.  98-4 

1.26-4 

6.  36-3 

2.  94-3 

83 

3839.  6 

2.  22-4 

1.  97-4 

1.  49-4 

9.  27-5 

4. 54-5 

2.01-5 

3838.  2 

2.  83-4 

2. 32-4 

1.92-4 

1.  22-4 

6.  18-3 

2.  86-5 

84 

3967.  2 

2.  15-4 

1.  91-4 

1.  44-4 

8. 98-3 

4/40-3 

1.  95-3 

3987.  0 

2.  75-4 

2. 44-4 

1.86-4 

1.  19-4 

6.  01-3 

2.  78-3 

83 

4097.  0 

2. 09-4 

1.  85-4 

1.  40-4 

8.71-3 

4.  26-5 

1.89-5 

4118. 1 

2.  67-4 

2.  37-4 

1.01-4 

1.  13-4 

5.  84-5 

2.  70-S 

86 

4228.  9 

2.  02-4 

1.  79-4 

1.35-4 

8.  44-3 

4.  13-5 

1,83-5 

4251.  4 

2.  60-4 

2.  31-4 

1.76-4 

1.  12-4 

5. 69-5 

2.  63-5 

87 

4363.  0 

1.  97-4 

1.  74-4 

1.31-4 

8.  20-5 

4.01-5 

1.  78-5 

4386.  9 

2.  55-4 

2.  26-4 

1.  72-4 

1.  09-4 

5.  53-3 

2. 55-3 

88 

4499.  3 

1.  91-4 

1.  69-4 

1.28-4 

7. 96-5 

3. 90-5 

1.73-3 

4521.0 

1.  66-4 

1.  42-4 

9.  90-5 

5.  48-5 

2.  29-5 

8.  85-6 

89 

4637,  8 

1.  86-4 

1.64-4 

1.  24-4 

7. 74-5 

3.  79-5 

1.  68-5 

4655.  6 

1.61-4 

1.37-4 

9.  60-3 

5.  31-5 

2.  22-5 

8. 57-6 

90 

4778.  5 

1.  81-4 

1.  60-4 

1.21-4 

7.  53-5 

3. 69-3 

1.  64-5 

4792.  1 

1.  37-4 

l.  34-4 

9.  36-5 

5.  18-5 

2. 17-5 

8. 38-6 

91 

4921.  4 

1.  76-4 

1.  56-4 

1.  18-4 

7.  35-3 

3.  59-5 

1.  60-5 

4930.  6 

1.  53-4 

1.31-4 

9.  11-3 

5.  04-5 

2. 11-5 

8. 18-6 

92 

5066. 5 

1.  74-4 

1.  54-4 

1.  16-4 

7.  22-5 

3. 52-3 

1.  56-5 

5071.0 

1.  48-4 

1.26-4 

8.  79-5 

4. 87-5 

2. 04-5 

7. 93-6 

A1  -  £17  A1  -  £18 


Z 

AE 

E'«.  002 

E'-.  01 

E'«.  03 

E'-.  07 

E'«.  13 

E  28 

A  E 

E'*.  002 

E'b.  01 

E'«.  03 

m 

■ 

o 

>4 

E'».  13 

E'«.  28 

60 

1538.  5 

2.  37-4 

2.  00-4 

1.35-4 

7.  12-5 

2.  75-5 

9.  79-6 

1634. 5 

2.  97-4 

2. 63-4 

2.01-4 

1.31-4 

6. 94-5 

3.  29-5 

61 

1618.  9 

2.  46-4 

2. 07-4 

1.  41-4 

7.  48-5 

2.  93-5 

1.  05-3 

1711.3 

2.  83-4 

2. 31-4 

1.92-4 

1.23-4 

6.  61-3 

3.  13-3 

62 

1701.2 

2.  31-4 

2.  12-4 

1.  43-4 

7. 71-3 

3.  03-3 

1.  11-3 

1790.  1 

2.71-4 

2.  40-4 

1.83-4 

1.  19-4 

6.31-3 

2.  97-3 

63 

1785.  3 

2.  34-4 

2.  14-4 

I.  47-4 

7.  83-3 

3.  13-5 

1.  14-3 

1871.  0 

2.  39-4 

2. 29-4 

1.  73-4 

1.  14-4 

6. 02-5 

2.  83-3 

64 

1871.  7 

2.  54-4 

2.  15-4 

1.  48-4 

7.  92-3 

3.  17-3 

1.  17-5 

1934.  1 

2.  47-4 

2.  19-4 

1.67-4 

1.09-4 

3.  73-3 

2.  70-5 

63 

1939.  9 

2.  34-4 

2. 13-4 

1.  48-4 

7.  94-5 

3.  20-5 

1.  18-3 

2039.  4 

2.  37-4 

2. 10-4 

1.60-4 

1.  04-4 

5.  30-5 

2.  37-5 

66 

2050.  0 

2.  52-4 

2.  14-4 

1.  47-4 

7.  93-5 

3.21-5 

I.  19-5 

2126,  8 

2.  27-4 

2. 01-4 

1.  54-4 

9.  99-5 

5.  26-5 

2.  46-3 

67 

2142.0 

2.  30-4 

2.  12-4 

1.  46-4 

7.  89-3 

3.  20-5 

1.  19-3 

2216,  6 

2.  17-4 

1.92-4 

1.47-4 

9,  38-3 

3.  04-3 

2.  33-5 

68 

2236.  0 

2.  47-4 

2.  09-4 

1.  44-4 

7.  83-5 

3.  19-3 

1.  19-5 

2308.  6 

2.  08-4 

1.83-4 

1.41-4 

9.  19-3 

4.  83-5 

2.  26-5 

69 

2*.  Jl.  8 

2.  43-4 

2.  07-4 

1.  43-4 

7.  73-3 

3.  16-3 

1.  19-5 

2403,  0 

2.  00-4 

1.77-4 

1.36-4 

0,  82-3 

4.  63-3 

2.  16-5 

70 

2429.  7 

2.  40-4 

2.  04-4 

1.  41-4 

7. 66-3 

3.  13-3 

1.  18-5 

2499.  8 

1.  92-4 

1. 70-4 

1.  31-4 

8.  48-3 

4.  43-3 

2.  08-3 

71 

2329.  4 

2.  36-4 

2.01-4 

1. 39-4 

7.  36-3 

3.  10-5 

1.  i7-5 

2399.  0 

1.  05-4 

1.  64-4 

l.  26-4 

8.  16-3 

4.  28-3 

2.  00-3 

72 

2631.  1 

2.  32-4 

1.  97-4 

1.  37-4 

7.  43-3 

3.  06-5 

1.  15-5 

2700.  7 

1.  78-4 

1. 38-4 

1.21-4 

7.  86-5 

4.  12-5 

1.  92-5 

73 

2734.  7 

2.  28-4 

1,94-4 

1.  34-4 

7.  33-3 

3.01-5 

1.  14-3 

2805.  0 

1.  72-4 

1.  32-4 

1.  17-4 

7.  39-3 

3.  97-3 

1.  83-3 

74 

2840.  3 

2.  23-4 

1.90-4 

1.32-4 

7.  20-3 

2.  97-3 

1.  13-5 

2911.9 

1.66-4 

1.47-4 

1.  13-4 

7.  32-3 

3.  83-3 

1.79-3 

75 

2947.  7 

2.  19-4 

1.  86-4 

1.29-4 

7.  07-5 

2.  92-3 

1.  11-3 

3021. 5 

1.  61-4 

1.  42-4 

1.09-4 

7.  08-3 

3.  70-3 

1.72-3 

76 

3057.  1 

2.  14-4 

1.82-4 

1.27-4 

6.  94-5 

2.  87-5 

1.  09-5 

3133.  8 

1.  55-4 

1.  38-4 

1.05-4 

6.  83-3 

3.  37-3 

1.  67-3 

77 

3168.  5 

2.  10-4 

1.  79-4 

1.24-4 

6.  81-5 

2.  01-3 

1.07-3 

3248.  9 

1.  31-4 

1.33-4 

1.02-4 

6.  64-3 

3.  46-3 

1.61-3 

78 

3281.8 

2.  05-4 

1.  73-4 

1.21-4 

6.  67-5 

2.  76-3 

1.03-3 

3366.  9 

1.  46-4 

1.30-4 

9.  93-3 

6,  44-3 

3.  35-5 

1.  37-3 

79 

3397.  0 

2.01-4 

1.71-4 

1.  19-4 

6.  53-3 

2.71-3 

1.03-5 

3487.  8 

1.42-4 

1.26-4 

9.  64-3 

6.  26-3 

3,  23-3 

1.  32-3 

80 

3514.  1 

1.46-4 

1.  67-4 

1.  16-4 

6.  40-3 

2. 63-3 

1.02-3 

3611.6 

1.  38-4 

1.22-4 

9.  38-3 

6  08-3 

3.  16-3 

1.  47-3 

81 

3633.  2 

1.  92-4 

1.63-4 

1. 14-4 

6.  26-3 

2.  60-5 

9.  96-6 

3738.  6 

1.34-4 

1. 19-4 

9.  12-3 

5.  92-3 

3.  07-3 

1.  43-3 

82 

3754.  2 

1.88-4 

1.  60-4 

1.  11-4 

6.  13-3 

2. 33-3 

9.  77-6 

3860.  8 

1.31-4 

1. 16-4 

8.  89-3 

3.  76-5 

2.  99-3 

1.39-3 

83 

3877.  2 

1.83-4 

1. 36-4 

1.09-4 

6.  00-3 

2. 49-3 

9.  38-6 

4002.  1 

1.  27-4 

1.  13 

8.  66-3 

3.  61-3 

2.91-3 

1.  36-3 

84 

4002.  1 

1.  79-4 

1.  33-4 

1.  06-4 

5.  86-5 

2. 44-3 

9.  38-6 

4138.9 

1.24-4 

1.  1C-4 

8.44-3 

3.  47-3 

2. 83-3 

1.  32-3 

85 

4128.9 

1.  73-4 

1.49-4 

1.04-4 

3.  74-3 

2. 39-3 

9.  20-6 

4279.  0 

1.21-4 

1.08-4 

8. 24-3 

5.  34-3 

2. 76-3 

1.29-3 

86 

4257, 7 

1.71-4 

1.43-4 

1.02-4 

3.  60-3 

2.  33-5 

9.  00-6 

4422.  6 

1. 19-4 

1.05-4 

8.  03-3 

5.  21-3 

2.  70-5 

1.26-5 

87 

4388.  4 

1.65-4 

1.  41-4 

9.  83-3 

5.  43-3 

2. 29-5 

8.91-6 

4369.  9 

1.  16-4 

1.03-4 

7.  07-3 

3. 09-5 

2.  63-5 

1.23-3 

88 

4524.  7 

2.  43-4 

2.  16-4 

1.  63-4 

1.03-4 

3,  33-3 

2. 47-3 

4720.  9 

1.  13-4 

1.01-4 

7. 70-3 

4. 98-3 

2. 38-3 

1.  20-3 

89 

4664.  8 

2. 37-4 

2.  11-4 

1.61-4 

1.03-4 

3.  22-3 

2.  42-3 

4873.  8 

1. 11-4 

9.  89-3 

7.  37-3 

4. 90-3 

2. 34-3 

1.  18-3 

90 

4807.  1 

2.31-4 

2.  03-4 

1.  37-4 

l.  00-4 

3.  08-3 

2. 36-3 

3034.  9 

1.  13-4 

1.01-4 

7.  70-3 

4.  98-5 

2. 39-3 

1.21-3 

91 

4951.7 

2.  25-4 

2,  00-4 

1.  33-4 

9.  75-3 

4.  93-3 

2.  30-3 

3107.  9 

7.  82-3 

6.  88-3 

3.  19-3 

3. 34-3 

1.79-5 

8.  83-6 

92 

3098,  6 

2.  19-4 

1.93-4 

1.  49-4 

9.  30-3 

4.  82-3 

2. 24-3 

3330.  3 

7. 37-3 

6.  47-3 

4.  88-3 

3.  14-3 

1.68-3 

0.  34-6 

108 


Atomic  Data  and  Nuclear  Data  Tabtc5.  Vo*.  <8.  No.  1.  May  1991 


H.  L.  ZHANG,  D.  H.  SAMPSON,  and  C.  J.  PONTES 


e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  H  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Zcir  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  E19  A1  -  E20 


z 

AE 

E'n.  002 

E'».  01 

E'«.  03 

E'=.  07 

E'».  13 

E'«.  28 

£E 

E'n.  002 

E'=.  01 

E'«.  C3 

E'«.  07 

E'=.  13 

60 

1707. 7 

2.  73-4 

2. 40-4 

1.  79-4 

1.  14-4 

6.  07-3 

3.  02-3 

1723.  3 

2.  66-4 

2.  33-4 

1.75-4 

l.  12-4 

3.  99-3 

61 

1791.3 

2.  58-4 

2. 26-4 

1.  69-4 

1.07-4 

5.  73-3 

2.  85-5 

1808.  4 

2.  54-4 

2.  23-4 

1.67-4 

1.07-4 

3.  73-5 

62 

1876.  0 

2.  43-4 

2. 13-4 

1.  60-4 

1.02-4 

5.  43-5 

2.  70-5 

1895.  4 

2.  43-4 

2. 13-4 

1.  60-4 

1.03-4 

5.  52-5 

63 

1964. 2 

2.30-4 

2. 02-4 

1.  51-4 

9.  62-5 

5.  14-5 

2.  56-5 

1984.  6 

2.  32-4 

2.  04-4 

1.  54-4 

9.  89-5 

5.  30-5 

64 

2053.  5 

2.  18-4 

1.91-4 

1.  43-4 

9.  13-3 

4.  88-5 

2.  43-5 

2075.  7 

2.  23-4 

1.  95-4 

1.  47-4 

9.  50-5 

5.  10-5 

65 

2144. 0 

2.  07-4 

1.  81-4 

1.  36-4 

8. 67-3 

4.  64-5 

2.  31-5 

2169.0 

2.  13-4 

1.88-4 

1.  42-4 

9.  14-3 

4.  91-5 

66 

2238.  0 

1.  96-4 

1.  72-4 

1.  29-4 

8.23-3 

4.  41-3 

2.  19-5 

2264.  3 

2.  03-4 

1.  80-4 

1.  36-4 

8.  80-5 

4.  72-3 

67 

2333.  1 

1.  87-4 

1.  64-4 

1.23-4 

7.  86-5 

4.  20-5 

2.  09-5 

236).  6 

1.97-4 

1.  73-4 

1.  31-4 

8.  47-3 

4.  55-5 

68 

2430.  2 

1.78-4 

l.  56-4 

1.  17-4 

7.  49-3 

4.  01-5 

1.99-5 

2461.  1 

1.  89-4 

1.66-4 

1.26-4 

8.  16-5 

4.  38-5 

69 

2529.  2 

1.  70-4 

1.  49-4 

1.  12-4 

7.  16-3 

3.  03-3 

1.90-3 

2562.  6 

I.  82-4 

1.  60-4 

l.  21-4 

7.  87-3 

4.  23-5 

70 

2630.  1 

1.62-4 

1.  42-4 

1.  07-4 

6. 84-3 

3.  66-3 

1.  82-5 

2666.  2 

1.  75-4 

1.  54-4 

1.  17-4 

7.  59-5 

4.  08-5 

71 

2733.  0 

1.  35-4 

1.36-4 

1.  02-4 

6. 54-5 

3.  50-3 

1.  74-5 

2771.9 

1.69-4 

1.  48-4 

1.  13-4 

7.  33-5 

3.  94-5 

72 

2837.  7 

1.  48-4 

1.  30-4 

9.  76-5 

6. 27-5 

3.  35-5 

1.  66-5 

2879.  7 

1.62-4 

1.  43-4 

1.09-4 

7.  08-5 

3.  81-5 

73 

2944.  4 

1.  42-4 

1.  24-4 

9.  35-3 

6.01-5 

3.  21-5 

1.  59-3 

2989.  6 

1.  57-4 

1.38-4 

1.05-4 

6.  85-5 

3.  68-5 

74 

3053.  0 

1.36-4 

1.  19-4 

8.  97-5 

5.  76-5 

3.  08-5 

1.  53-5 

3101.6 

1.  31-4 

1.33-4 

1.  01-4 

6.  62-5 

3.  56-5 

75 

3163.  5 

1.30-4 

l.  14-4 

8.  60-5 

5.  53-5 

2.  96-5 

1.  47-5 

321 5.  8 

1.46-4 

1.29-4 

9.81-5 

6.  41-5 

3.  45-5 

76 

3276.  0 

1.  25-4 

1.  10-4 

8.  26-5 

5.  32-5 

2.  84-5 

1.  41-5 

3332.  0 

1.  41-4 

1.25-4 

9.  49-5 

6.21-5 

3.  34-5 

77 

C390.  3 

1.20-4 

1.  06-4 

7.  93-5 

5.  11-3 

2.  73-5 

1.  36-3 

3450.  4 

1.  37-4 

1.21-4 

9.  19-5 

6.01-3 

3.  23-5 

78 

3506.  5 

1.  16-4 

1.  02-4 

7.  65-5 

4.  92-5 

2.  63-5 

1.30-5 

3570.  9 

1.32-4 

1. 17-4 

0.  90-5 

5.  83-5 

3.  13-5 

79 

3624.  7 

1.  11-4 

9.  78-5 

7.  36-5 

4.  74-5 

2.  53-5 

1.  26-5 

3693.  6 

1.28-4 

1. 13-4 

8.  63-5 

3.  63-5 

3.  04-5 

80 

3744.7 

1.07-4 

9.  42-5 

7.  09-5 

4.  57-3 

2.  44-5 

1.  21-3 

3818.  4 

1.  24-4 

1.  10-4 

8.  37-5 

3.  49-5 

2.  95-5 

81 

3866.  6 

1.03-4 

9. 08-5 

6.  84-3 

4. 40-3 

2.  33-3 

1.  17-3 

3945.  4 

1.  20-4 

1.06-4 

8.  12-3 

5.  33-3 

2.  87-5 

82 

3990.  4 

9.  98-5 

8. 76-5 

6.  60-5 

4.  23-f 

2.  27-5 

1.  13-5 

4074.  5 

1.  17-4 

1.03-4 

7.  88-5 

5.  18-5 

2.  78-5 

83 

4116.  1 

9.  63-5 

8.  45-5 

6.  37-3 

4.  10-3 

2. 19-3 

1.09-5 

4205.  9 

1.  13-4 

1.  00-4 

7.  66-3 

5.  03-5 

2.  71-5 

84 

4243.  6 

9. 30-5 

8.  16-5 

6.  15-5 

3.  96-5 

2.  12-5 

1.  05-5 

4339.  3 

1.  10-4 

9.  72-5 

7.  44-5 

4.  89-5 

2.  63-5 

85 

4373.  0 

8.  98-5 

7.  88-5 

5.  94-5 

3. 82-5 

2.  05-5 

1.02-5 

4475.  0 

1.  07-4 

9.  43-3 

7.  24-5 

4.  76-3 

2.  56-5 

86 

4304.  3 

8.  68-5 

7.  62-5 

5.  74-5 

3. 69-3 

1.  98-5 

9.  81-6 

4612.9 

1.  04-4 

9. 18-5 

7.  04-5 

4.  63-5 

2.  49-3 

87 

4637.  4 

8.  38-5 

7.  36-3 

5.  34-3 

3. 57-3 

1.91-3 

9.  48-6 

4753.  0 

1.  01-4 

8. 93-5 

6.  83-3 

4.  50-3 

2.  43-5 

88 

4772.  4 

8.08-3 

7.  10-5 

5.  34-3 

3. 44-5 

1.  84-3 

9.  13-6 

4895.  3 

9.  82-3 

8. 69-5 

6.  67-5 

4.  38-3 

2.  36-5 

89 

4909.  2 

7.  73-5 

6.81-3 

3.  12-3 

3.  30-3 

1.  77-3 

8.  78-6 

3039.  8 

9.  36-3 

8.  46-3 

6.  49-3 

4.  27-3 

2.  30-3 

90 

5047.  5 

7.  06-5 

6.  20-5 

4.  66-5 

3. 00-5 

1.61-5 

7.  99-6 

5186.  5 

9.  30-3 

8.  23-5 

6.  32-5 

4.  16-5 

2.  25-5 

91 

5197.8 

1.01-4 

8. 96-5 

6.  86-5 

4. 43-3 

2.  30-5 

1.07-5 

5335.  5 

9.  06-5 

8.  02-5 

6.  16-3 

4.  05-5 

2.  19-5 

92 

5364.  8 

1.01-4 

8. 96-5 

6.  86-5 

4. 43-5 

2.  30-3 

1.  07-5 

5486.  7 

8.  82-3 

7.81-5 

6.  00-5 

3.  95-5 

2.  14-5 

Z 

£.E 

E'“.  002 

E'-.Ol 

A1  -  E21 

E'n.  03  E'».  07 

E'«.  15 

E'».  28 

ae 

E#*. 002 

E'«.  01 

A1  -  E22 

E'=.  03  E'-.  07 

E'-.  13 

60 

1817.3 

2.  20-4 

1.94-4 

1.  47-4 

9.  35-5 

4.  88-5 

2.  34-5 

1822.  6 

3.  60-4 

5.  02-4 

3. 90-4 

2.  53-4 

1.31-4 

61 

1909.  5 

3. 51-4 

3. 09-4 

2.31-4 

1.  43-4 

7.  07-5 

3.21-5 

1911.6 

3.  93-4 

3. 55-4 

2.01-4 

1.88-4 

1.01-4 

62 

2001.  I 

5.  34-4 

4. 75-4 

3. 63-4 

2.  31-4 

1.  16-4 

5.35-5 

2005.  9 

1.  77-4 

l.  59-4 

1.  23-4 

8.  49-5 

4.  74-3 

63 

2093.  7 

5.  14-4 

4. 58-4 

3.  32-4 

2.  25-4 

1. 14-4 

3.  28-5 

2103. 8 

1.63-4 

1.  48-4 

1.  13-4 

7.71-5 

4.  23-5 

64 

2188.3 

4.91-4 

4. 38-4 

3.  37-4 

2.  16-4 

1.  10-4 

5.  08-5 

2204,  3 

1.  59-4 

1.  42-4 

1. 10-4 

7.  34-5 

4.  02-5 

65 

2285.  0 

4.  69-4 

4. 18-4 

3.  22-4 

2.  07-4 

1.03-4 

4.88-3 

2307.  3 

1.  53-4 

1.37-4 

1.06-4 

7.  03-5 

3.  83-5 

66 

2383.  8 

4.  49-4 

4. 00-4 

3.  08-4 

1.98-4 

1.01-4 

4.  68-5 

2413.4 

l.  48-4 

1.32-4 

1.02-4 

6.  76-5 

3.  69-5 

67 

2484.  7 

4.  30-4 

3.  84-4 

2.  93-4 

1.  09-4 

9.  68-5 

4.  49-5 

2322.  0 

1.  42-4 

1.27-4 

9.81-3 

6.  30-3 

3.  33-3 

6B 

2387.  7 

4.  12-4 

3.  68-4 

2.  83-4 

1.82-4 

9.  29-5 

4.31-3 

2633.  4 

1.37-4 

1.22-4 

9.  46-3 

6.  27-3 

3.  41-5 

69 

2692.  8 

3.  93-4 

3.  53-4 

2.  72-4 

1.74-4 

8.  92-3 

4.  14-3 

2747.  6 

1.  32-4 

1.  18-4 

9.  12-3 

6.  04-5 

3.  29-5 

70 

2800.  1 

3,  00-4 

3.  39-4 

2.61-4 

1.68-4 

8.  37-5 

3.  98-3 

2864.  3 

l.  27-4 

1. 14-4 

8.  80-3 

3.  83-3 

3.  17-3 

71 

2909.  3 

3.  63-4 

3. 26-4 

2.  31-4 

1.61-4 

8.  24-3 

3.  83-3 

2984.  4 

1.  23-4 

1.  10-4 

8. 30-3 

3.  63-3 

3.  06-5 

72 

3021.0 

3.  31-4 

3. 13-4 

2.  41-4 

1.  33-4 

7.  93-3 

3.  69-3 

3107.  2 

1.  19-4 

1.06-4 

8.21-3 

3.  44-3 

2.  96-3 

73 

3134.7 

3.  38-4 

3.  02-4 

2.  32-4 

1.  49-4 

7.  63-5 

3.  35-5 

3232.  9 

1.  15-4 

1.  02-4 

7.  94-3 

5.  26-3 

2.  86-5 

74 

3230.  3 

3.  23-4 

2.  90-4 

2.  24-4 

1.  44-4 

7.  33-5 

3.  42-5 

3361.6 

1.  11-4 

9.91-5 

7.  68-3 

5.  10-3 

2.  77-3 

73 

3368.  5 

3. 14-4 

2. 80-4 

2. 16-4 

1.38-4 

7.  09-3 

3.  30-5 

3493. 4 

1.08-4 

9. 60-5 

7.  44-3 

4.  94-5 

2.  68-3 

76 

3488.  6 

3.  02-4 

2. 70-4 

2.  08-4 

1.34-4 

6.  84-5 

3.  18-3 

3628.  3 

1.04-4 

9.  30-5 

7.  21-3 

4.  79-5 

2.  60-3 

77 

3611.0 

2.  92-4 

2.  60-4 

2.01-4 

1.29-4 

6.  60-3 

3.  07-3 

3766.  3 

1.01-4 

9.  02-5 

7.  00-3 

4.  64-5 

2.  32-3 

78 

3733.  5 

2.  82-4 

2. 31-4 

1.94-4 

1.  23-4 

6.  37-3 

2.  97-3 

3907.  6 

9.81-5 

8.  75-5 

6.  79-3 

4.  51-3 

2.  43-3 

79 

3862.  3 

2. 72-4 

2.  43-4 

1.  87-4 

1.20-4 

6. 16-3 

2.  87-3 

4032.  1 

9.  52-5 

8.  50-5 

6.  60-3 

4.  38-5 

2.  38-3 

80 

3991.2 

2.  63-4 

2. 33-4 

1.01-4 

1.  16-4 

3.  96-3 

2.  77-3 

4200.  0 

9.  25-5 

8.  26-5 

6.  41-3 

4.  26-5 

2.  32-3 

81 

4122.3 

2.  33-4 

2.  27-4 

1.73-4 

1.  13-4 

3.  76-3 

2.  68-5 

4331.2 

8.  99-5 

8.  03-5 

6. 24-3 

4.  14-5 

2.  23-3 

82 

4233.  7 

2.  46-4 

2. 20-4 

1.69-4 

1.09-4 

3.  38-3 

2. 60-3 

4305.  9 

8.  75-5 

7.81-5 

6.  07-3 

4.  03-3 

2.  19-3 

83 

4391.3 

2.  39-4 

2.  13-4 

1.64-4 

1.03-4 

3.  40-3 

2.  32-3 

4664.  1 

8.  51-5 

7.  60-5 

3.  91-3 

3.  93-3 

2.  14-3 

84 

4329.  2 

2.31-4 

2. 06-4 

1.  39-4 

1.02-4 

3.  23-3 

2.  44-3 

4825.  9 

8.  29-5 

7.  40-5 

3.  76-5 

3.  83-3 

2.  08-3 

83 

4669.  3 

2.  24-4 

2.  00-4 

1. 34-4 

9.91-3 

3.  07-3 

2.  36-5 

4991.4 

8.  08-5 

7. 22-5 

3.61-3 

3. 73-3 

2.  03-3 

86 

4811.7 

2.  17-4 

1.94-4 

1.49-4 

9.61-3 

4.  92-5 

2.  29-3 

3160.  6 

7. 88-5 

7.  04-5 

3.  47-3 

3.  64-5 

1.  99-3 

87 

4936. 3 

2. 11-4 
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TABLE  IV.  Collision  Strengths  &  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z|(r  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 
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4. 88-3 

3. 73-3 

2.  41-5 

1.25-3 

3.  86-6 

2296.2 

1.  19-3 

1.22-3 

1.30-3 

1.45-3 

1. 67-3 

1.71-3 

87 

3861.  5 

5.  37-5 

4. 73-3 

3.  63-3 

2. 34-3 

1.21-3 

3.  70-6 

2360.  6 

1.  17-3 

1.20-3 

1.28-3 

1.  43-3 

1. 63-3 

1.68-3 

88 

6034.  4 

3.  22-5 

4. 63-5 

3. 33-5 

2.  28-3 

1. 18-5 

5.33-6 

2425.  3 

1,  13-3 

I.  18-3 

1.26-3 

1.41-3 

1. 62-3 

1. 67-3 

89 

6231.9 

5.  09-5 

4. 31-3 

3.  44-3 

2. 22-3 

1.  13-5 

3.  41-6 

2490. 3 

1.  14-3 

1.  17-3 

1.23-3 

1. 39-3 

1.60-3 

1.68-3 

90 

6454.  0 

4.  96-3 

4. 39-3 

3.  33-3 

2.  16-3 

1. 12-3 

3.  28-6 

2333.  3 

1.  12-3 

1. 13-3 

1.23-3 

1. 37-3 

1.38-3 

1.69-3 

91 

6660.  9 

4.  83-5 

4. 28-5 

3.  27-3 

2.  11-3 

1.  10-5 

5.  14-6 

2620. 8 

1. 11-3 

1. 14-3 

1.21-3 

1.33-3 

1.36-3 

1.72-3 

92 

6872.  7 

4.71-3 

4.  17-3 

3. 19-3 

2.  06-3 

1.07-5 

5.  02-6 

2666.  3 

1.09-3 

1.  12-3 

1.20-3 

X.  34-3 

1, 34-3 

1.76-3 
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TABLE  IV.  Collision  Strengths  0,  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zc(r  Rydbergs,  60  Z  =£  92 
See  page  96  for  Explanation  of  Tables 


z 

A  E 

E 002 

E'».  01 

A1  -  F2 

E'»,  03  E'«.  07 

E'=,  15 

E#«.  28 

6  E 

E'».  002 

E  '■»  01 

A1  -  F3 

E 03 

E'».  07 

E'«.  15 

E'".  28 

60 

864.  4 

2  14-3 

2.  17-3 

2.  26-3 

2. 45-3 

2.  74-3 

3.03-3 

1044.  3 

2.  29-3 

2. OB-3 

1. 68-3 

1.25-3 

9.  27-4 

8.  06-4 

61 

911.8 

2.  02*  3 

2.  05-3 

2.  13-3 

2. 30-3 

2.  57-3 

3.  13-3 

1098.  1 

2.  19-3 

1. 99-3 

1. 62-3 

1.21-3 

9. 20-4 

8.  35-4 

62 

96 G  4 

1.  91-3 

1.  93-3 

2.  01-3 

2.  17-3 

2.  43-3 

3.  16-3 

1153.  1 

2.  09-3 

1.91-3 

1.  56-3 

1.  18-3 

9.  12-4 

8.  95-4 

63 

1 

1.  80-C 

1.  83-3 

90-3 

2. 05-3 

2.  29-3 

3.  14-3 

1209.  4 

2.  01-3 

1.  83-3 

1.  50-3 

1. 15-3 

9.  04-4 

9.  27-4 

64 

1066  9 

l.  73- 3 

1.  80-3 

1.94-3 

2  16-3 

3.  08-3 

1267.  0 

1.  93-3 

1.  76-3 

1.  45-3 

l.  12-3 

8.  96-4 

9.  51-4 

6? 

1  j  12.  ’ 

,  ^-3 

1.  64-3 

1.  71-3 

1.  84-3 

2.  05-3 

2.  99-3 

1325.  8 

l.  85-3 

1.  69-3 

1 . 40-3 

1.  10-3 

8.  87-4 

9.  67-4 

66 

*  16'.  ? 

\  *4-3 

1.  56-3 

1.  62-3 

1.75-3 

1.  95-3 

2.  88-3 

1385.  8 

1.  78-3 

1.  63-3 

1.  36-3 

1.07-3 

8.  77-4 

9. 76-4 

67 

J22C.  , 

i .  47-3 

1. 49-3 

1.  54-3 

1.  66-3 

1.  85-3 

2.  76-3 

1447.  0 

1.  71-3 

1.  57-3 

1.  32-3 

1.  05-3 

8.  68-4 

9.  79-4 

<3  B 

1 

l.  40-3 

1.  42-3 

1.  47-3 

1.  58-3 

1.77-3 

2.  63-3 

1509  5 

1.  65-3 

1. 52-3 

1.  28-3 

1.02-3 

8.  58-4 

9.  76-4 

6? 

3 

1.  34-3 

1.  35-3 

1.  41-3 

1.  51-3 

1.  69-3 

2.  49-3 

1573.2 

1.  59-3 

1.  47-3 

1.  24-3 

1.00-3 

8.  48-4 

9.  68-4 

;o 

1388.6 

1.  20-3 

1.  30-3 

1.  35-3 

l.  45-3 

1.  61-3 

2.  36-3 

1638.  2 

1.  54-3 

1. 42-3 

1.  20-3 

9.  78-4 

8.  37-4 

9.  56-4 

71 

1446.  8 

1.  23-3 

1. 24-3 

1.  29-3 

1. 39-3 

1.  55-3 

2.  22-3 

1704.  3 

1.  49-3 

1.37-3 

l.  17-3 

9.  36-4 

8.  27-4 

9.  41-4 

72 

1306.  1 

1.  10-3 

1.  17-3 

1.  24-3 

l.  33-3 

1.  48-3 

2.  08-3 

1771.  7 

1.  44-3 

1. 33-3 

1.  13-3 

9.  36-4 

8.  17-4 

9.  22-4 

73 

1566.  4 

1.  14-3 

1. 15-3 

1.  19-3 

1.  28-3 

1.  43-3 

1.  96-3 

1840.  3 

1.  39-3 

1. 29-3 

1.  10-3 

9.  16-4 

8.  06-4 

9.  02-4 

74 

1627.  7 

1.  10-3 

1.  11-3 

1.  15-3 

1.  23-3 

1.  37-3 

1.  83-3 

1910.  1 

1.35-3 

1. 25-3 

1.  07-3 

8.  98-4 

7.  96-4 

8.  81-4 

75 

1689.  9 

1.  06-3 

1.  07-3 

1.  11-3 

1.  19-3 

1.  32-3 

1.  72-3 

1981.  1 

1.31-3 

1.  21-3 

1.  05-3 

8.  80-4 

7.  86-4 

8.  59-4 

76 

1753.  1 

1.  02-3 

1.03-3 

1.  07-3 

1.  15-3 

1. 28-3 

l.  61-3 

2053.  3 

1.  27-3 

1.  18-3 

1.  02-3 

8. 62-4 

7.  75-4 

8.  36-4 

77 

1817.  2 

9.  88-4 

9. 98-4 

1.  03-3 

1.  11-3 

1.  23-3 

1.  51-3 

2126.  7 

1.  23-3 

1.  15-3 

9. 94-4 

B. 45-4 

7.  66-4 

8.  14-4 

78 

1882.  2 

9.  57-4 

9. 66-4 

9.  99-4 

1.07-3 

1.  19-3 

1.  41-3 

2201.  4 

1.  20-3 

1. 11-3 

9.  70-4 

8.  29-4 

7.  56-4 

7.  92-4 

79 

1948.  1 

9.  28-4 

9.  37-4 

9.  68-4 

1.  04-3 

1.  16-3 

1.  33-3 

2277.  2 

1.  17-3 

1.  09-3 

9.  47-4 

8. 14-4 

7. 46-4 

7.  71-4 

80 

2014.  9 

9.  01-4 

9.  09-4 

9.  40-4 

1.  01-3 

1. 12-3 

1.  25-3 

2354.  2 

1.  13-3 

1. 06-3 

9.  26-4 

7.  99-4 

7.  37-4 

7.  31-4 

81 

2082.  5 

8.  7S-4 

8.  84-4 

9.  13-4 

9.  79-4 

1.  09-3 

1.  19-3 

2432.  4 

1.  10-3 

1. 03-3 

9.  05-4 

7. 84-4 

7.  28-4 

7.  33-4 

82 

2150.  9 

8.  32-4 

8. 60-4 

8.  88-4 

9.  53-4 

1.  06-3 

1.  13-3 

2511.  7 

1.  08-3 

1.  01-3 

8.  85-4 

7. 71-4 

7.  19-4 

7.  17-4 

83 

2220.  1 

8.  30-4 

8. 37-4 

8.  65-4 

9.  27-4 

1.  04-3 

1. 08-3 

2592.  3 

1.  05-3 

9.  82-4 

8. 66-4 

7. 58-4 

7.  10-4 

7.  03-4 

84 

2290.  1 

8.  09-4 

8.  17-4 

8.  43-4 

9. 04-4 

1.  01-3 

1.  04-3 

2674. 0 

1.  02-3 

9. 39-4 

8.  49-4 

7. 46-4 

7.  02-4 

6.  91-4 

85 

2360.  8 

7.  90-4 

7.  97-4 

8.  23-*. 

8.  82-4 

9. 85-4 

1.  00-3 

2756.  9 

9. 99-4 

9. 38-4 

8.  32-4 

7. 34-4 

6. 95-4 

6.  81-4 

86 

2432.3 

7.  71-4 

7.  79-4 

8.  04-4 

8. 62-4 

9.  62-4 

9.  74-4 

2840.  9 

9. 76-4 

9.  17-4 

8.  16-4 

7. 23-4 

6. 87-4 

6.  74-4 

87 

2504.  4 

7.  55-4 

7.  61-4 

7.  86-4 

8. 43-4 

9.  41-4 

9.  54-4 

2926.  1 

9. 55-4 

8.  98-4 

8.  01-4 

7. 13-4 

6. 81-4 

6.  70-4 

88 

2577.  2 

7. 39-4 

7. 45-4 

7.  69-4 

8. 25-4 

9.21-4 

9.  42-4 

3012.  5 

9.  35-4 

8.  80-4 

7.  87-4 

7.  03-4 

6. 75-4 

6.  69-4 

89 

2630.  3 

7. 24-4 

7.  30-4 

7.  53-4 

8.  08-4 

9. 02-4 

9.  36-4 

3100.0 

9. 16-4 

8.  63-4 

7.  74-4 

6.  94-4 

6. 69-4 

6. 71-4 

90 

«*:724.  3 

7. 09-4 

7. 16-4 

7.  39-4 

7. 92-4 

8. 85-4 

9.  38-4 

3188.  6 

8.  90-4 

8.  47-4 

7.  62-4 

6.  86-4 

6. 64-4 

6. 76-4 

91 

2798.  9 

6. 96-4 

7. 02-4 

7.  25-4 

7.  77-4 

8.  69-4 

9.  45-4 

3278.  4 

8.  81-4 

8.  33-4 

7.  30-4 

6.  79-4 

6. 60-4 

6. 84-4 

92 

2873.  9 

6.  84-4 

6. 90-4 

7.  12-4 

7.  64-4 

8. 53-4 

9.  59-4 

3369.  3 

8.  66-4 

8.  19-4 

7.  40-4 

6.  73-4 

6. 57-4 

6.  97-4 

Z 

4  E 

E'-.  002 

E'«.  01 

A1  -  F4 

E  '«*.  03  E  07 

E'».  15 

E'«.  20 

4  E 

E'«.  002 

E'».  01 

A1  -  F5 

E 03 

E'».  07 

E'«.  15 

E'«.  28 

60 

1053.  1 

4.  07-3 

4. 13-3 

4.31-3 

4.  70-3 

5.  36-3 

6.  07-3 

1070.  6 

2. 74-3 

2. 78-3 

2. 90-3 

3.  17-3 

3. 63-3 

4. 13-3 

61 

1107.  6 

3.  90-3 

3.  96-3 

4.  14-3 

4.  51-3 

5.  15-3 

6.  19-3 

1126.  5 

2.  60-3 

2.  64-3 

2.  75-3 

3.  01-3 

3. 44-3 

4.  14-3 

62 

1163  4 

3.  74-3 

3. 80-3 

3.  97-3 

4. 33-3 

4.  95-3 

6.  23-3 

1183.  8 

2.  48-3 

2.  51-3 

2. 62-3 

2.  86-3 

3. 27-3 

4.  10-3 

63 

1220.  6 

3.  59-3 

3.  65-3 

3.  81-3 

4. 17-3 

4.  76-3 

6.  20-3 

1242. 5 

2.  36-3 

2. 39-3 

2.  50-3 

2. 72-3 

3. 12-3 

4.  03-3 

64 

1279.0 

3.  45-3 

3.  50-3 

3.  67-3 

4. 00-3 

4.  58-3 

6.  12-3 

1302.  6 

2.  25-3 

2. 28-3 

2.  38-3 

2. 60-3 

2. 97-3 

3.  93-3 

65 

1338.  7 

3.  31-3 

3.  3?  -3 

3.  32-3 

3. 85-3 

4.  41-3 

5.  99-3 

1364.  0 

2.  13-3 

2. 18-3 

2.  27-3 

2. 48-3 

2.  84-3 

3.  81-3 

66 

1399.  7 

3.  19-3 

3.  24-3 

3.  39-3 

3.  71-3 

4.  24-3 

5.  83-3 

1426.9 

2.  06-3 

2. 08-3 

2. 18-3 

2. 37-3 

2.  71-3 

3.  68-3 

67 

1462.  0 

3.  07-3 

3.  11-3 

3.  26-3 

3.  57-3 

4.  09-3 

5.  64-3 

1491.  1 

1.  97-3 

2.  00-3 

2. 08-3 

2. 27-3 

2.  60-3 

3.  54-3 

68 

1325.6 

2.  95-3 

3.  00-3 

3.  14-3 

3.  44-3 

3.  94-3 

5.  44-3 

1536.8 

1,  89-3 

1. 91-3 

1.  99-3 

2.  17-3 

2.  49-3 

3.  39-3 

69 

1590.  5 

2.  84-3 

2.  89-3 

3.  03-3 

3.  32-3 

3.  80-3 

5.  23-3 

1623.9 

1.81-3 

1.84-3 

1.91-3 

2.  08-3 

2.  39-3 

3.  24-3 

70 

1656.  7 

2.  74-3 

2.  78-3 

2.  92-3 

3. 20-3 

3.  67-3 

5.  00-3 

1692.  3 

1.  74-3 

1. 76-3 

1.  84-3 

2. 00-3 

2.  29-3 

3.  08-3 

71 

1724.  2 

2.  64-3 

2. 69-3 

2.  82-3 

3.  09-3 

3.  55-3 

4.  78-3 

1762.2 

1.68-3 

1.  70-3 

1.  77-3 

1.92-3 

2.  20-3 

2.  93-3 

72 

1793.  0 

2.  55-3 

2.  59-3 

2.  72-3 

2.  98-3 

3.  43-3 

4.  56-3 

1833.  5 

1.61-3 

1. 63-3 

1.  70-3 

1.85-3 

2.  12-3 

2.  79-3 

73 

1063.  1 

2.  46-3 

2.  51-3 

2.  63-3 

2. 88-3 

3.  31-3 

4.  34-3 

1906.  2 

1.  55-3 

1.  57-3 

1.  64-3 

1.  78-3 

2.  04-3 

2.  65-3 

74 

1934.  5 

2.  38-3 

2. 42-3 

2.  34-3 

2. 79-3 

3.  20-3 

4.  12-3 

1980.  4 

1.  50-3 

1. 52-3 

1.  58-3 

1.  72-3 

1.  97-3 

2.  51-3 

75 

2007.  2 

2.  30-3 

2. 34-3 

2.  45-3 

2. 70-3 

3.  10-3 

3.  91-3 

2055.  9 

1.  45-3 

1. 46-3 

1.  52-3 

1.  66-3 

1.  91-3 

2.  39-3 

76 

2081.  2 

2.  23-3 

2. 26-3 

2.  37-3 

2.  61-3 

3.  00-3 

3.  72-3 

2132.9 

1.  40-3 

1. 41-3 

1.  47-3 

1.  60-3 

1.  84-3 

2.  26-3 

77 

2156.  4 

2.  16-3 

2. 19-3 

2.  30-3 

2. 53-3 

2.  91-3 

3.  53-3 

2211. 4 

1.  35-3 

1. 37-3 

1. 42-3 

1.  55-3 

1.  78-3 

2.  15-3 

78 

2233.  0 

2.  09-3 

2. 12-3 

2.  23-3 

2. 45-3 

2.  82-3 

3.  35-3 

2291.2 

1.  31-3 

1. 33-3 

1.  38-3 

1.  50-3 

1.  73-3 

2.  05-3 

79 

2310.  0 

2.  02-3 

2. 06-3 

2.  16-3 

2. 37-3 

2.  74-3 

3.  19-3 

2372.  6 

1.  27-3 

1.28-3 

1.  34-3 

1.  46-3 

1.68-3 

1.  95-3 

80 

2390.  0 

1.  96-3 

1. 99-3 

2.  09-3 

2. 30-3 

2. 65-3 

3.04-3 

2455.  3 

1.23-3 

1.  25-3 

1.30-3 

1.  42-3 

1.  63-3 

1.  87-3 

01 

2470.  4 

1.  90-3 

1.  93-3 

2.  03-3 

2.  23-3 

2.  57-3 

2.  90-3 

2539.  6 

1.20-3 

1.  21-3 

1.  26-3 

1.38-3 

1.  59-3 

1.  79-3 

82 

2552.  2 

1.  84-3 

1.  87-3 

1.  97-3 

2. 16-3 

2. 50-3 

2.  78-3 

2625,  2 

1.  1/-3 

1.  18-3 

1.23-3 

1.35-3 

1.  55-3 

1.  73-3 

83 

2635.  2 

1.79-3 

1.  82-3 

1.  91-3 

2.  10-3 

2.  43-3 

2.  66-3 

2712.  4 

1.  14-3 

1.  15-3 

1.20-3 

1.  31-3 

1.  51-3 

1.  67-3 

84 

2719.  5 

1.  74-3 

1.  77-3 

1.83-3 

2. 04-3 

2.  36-3 

2.  57-3 

2801.0 

1.  11-3 

1.  13-3 

1.  18-3 

1.  29-3 

1.  49-3 

1.  63-3 

85 

2805.  1 

1.  69-3 

1.71-3 

1.  80-3 

1.99-3 

2. 30-3 

2.  48-3 

2891.0 

1.09-3 

1.  11-3 

1. 16-3 

1.  27-3 

1.  47-3 

1.  60-3 

86 

2892.  0 

1.64-3 

1.  67-3 

1.73-3 

1.  93-3 

2.  23-3 

2.  41-3 

2982. 5 

1.08-3 

1.  10-3 

1.  15-3 

1.26-3 

1.  46-3 

1.  58-3 

87 

2980.  2 

1.  59-3 

‘  w2-3 

1.  70-3 

1.88-3 

2. 17-3 

2.  34-3 

3075,  5 

1.  08-3 

1.  10-3 

1.  15-3 

1.27-3 

1.  46-3 

1.  60-3 

88 

3069.  6 

i.  rw 

1.  58-3 

1.  66-3 

1. 83-3 

2. 11-3 

2.  29-3 

3169.  9 

1.  10-3 

1.  12-3 

1.  18-3 

1.30-3 

1.  51-3 

1.  65-3 

89 

3160.  4 

i  j 

1.  53-3 

1.61-3 

1.78-3 

2. 06-3 

2. 25-3 

3265.  7 

1. 17-3 

1.  19-3 

1.26-3 

1.  40-3 

1.63-3 

1.80-3 

90 

3252.  4 

1.  *»7-3 

1.  49-3 

1.  37-3 

1.  73-3 

2. 00-3 

2. 23-3 

3362.  4 

1.39-3 

1.  43-3 

1. 54-3 

1.  73-3 

2. 03-3 

2.  28-3 

91 

3345.  8 

1. 43-3 

1.  45-3 

1.  33-3 

1.68-3 

i.  95-3 

2.21-3 

3456.  3 

1. 88-3 

1.96-3 

2. 14-3 

2.  45-3 

2. 90-3 

3.31-3 

92 

3440.  4 

1.  39-3 

1.  41-3 

1.49-3 

1.64-3 

1.  90-3 

2. 20-3 

3544.  * 

1. 58-3 

1.64-3 

1.79-3 

2.  05-3 

2. 41-3 

2. 80-3 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1 


F6 


A1 


F7 


z 

tE 

£  '*  002 

E'e.Ol 

E  03 

E'».  07 

E  15 

E'=.  28 

AE 

E  002 

E 01 

E  '*•,  03 

E 07 

E'o.  IS 

E 28 

60 

1075.  2 

2  48-3 

2.  34-3 

2. 11-3 

1.  89-3 

1.  81-3 

1.  88-3 

1216.  7 

2.  43-3 

2.  50-3 

2.  70-3 

3.  05-3 

3.  59-3 

4.  14-3 

61 

1131  8 

2.  35-3 

2.  22-3 

1.  99-3 

1.  78-3 

1.  71-3 

1,  86-3 

1273.  3 

2.  35-3 

2. 42-3 

2.61-3 

2.  96-3 

3.  48-3 

4.  16-3 

62 

1189.  7 

2,  23-3 

2.  10-3 

1.  89-3 

1.  69-3 

1.  61-3 

1.  82-3 

1331.  0 

2. 27-3 

2.  34-3 

2.  53-3 

2.  87-3 

3.  37-3 

4.  15-3 

63 

1249  1 

2  12-3 

2  00-3 

1.  79-3 

1.  60-3 

1.  52-3 

I.  77-3 

1389,  9 

2.  20-3 

2.  27-3 

2.  45-3 

2.  78-3 

3.  87-3 

4.  12-3 

64 

1310.  0 

2  02-3 

1  90-3 

1.  70-3 

1.  51-3 

1.  44-3 

1.  71-3 

1450. 0 

2.  13-3 

2.  20-3 

2.  38-3 

2.  70-3 

3.  17-3 

4.  07-3 

65 

1372  3 

1 .  92-? 

1  81-3 

1  62-3 

1  44-3 

1.  36-3 

1.  64-3 

1511.  2 

2.  07-3 

2. 14-3 

2.31-3 

2.  62-3 

3.  08-3 

4.  00-3 

66 

1436.0 

1  83-3 

1. 73-3 

1  54-3 

1  36-3 

1.  29-3 

1.  57-3 

1573.  5 

2.  01-3 

2.  08-3 

2.  25-3 

2.  55-3 

3.  00-3 

3.  92-3 

67 

1501  3 

1  75-3 

1  65-3 

1.  47-3 

1.  30-3 

1. 23-3 

1.  50-3 

1636  9 

1 . 95-3 

2.  02-3 

2.  19-3 

2.  48-3 

8.  92-3 

3.  83-3 

68 

1567  9 

1.  67-3 

1.  57-3 

1.  40-3 

1.  23-3 

1.  17-3 

1  42-3 

1701.  5 

1.  90-3 

1.  97-3 

2.  13-3 

2.  41-3 

8.  84-3 

3.  73-3 

69 

1636.  1 

1.  60-3 

1  50-3 

1.  33-3 

1.  18-3 

1  11-3 

1.  35-3 

1767.  2 

1.  85-3 

1.91-3 

2.  07-3 

2.  35-3 

8.  77-3 

3.  63-3 

70 

1705  7 

1.  53-3 

1  44-3 

1.  28-3 

1.  12-3 

1  06-3 

1.  27-3 

1834.  0 

1.  81-3 

1.  87-3 

2.  02-3 

2.  29-3 

8.  70-3 

3.  52-3 

71 

1776.  8 

1  47-3 

1. 38-3 

1.  22-3 

1.  07-3 

1.  01-3 

1.  20-3 

1901  8 

1.  76-3 

1.  82-3 

1.  97-3 

2.  24-3 

2.  63-3 

3.  41-3 

72 

1849  4 

1  41-3 

1.  32-3 

1.  17-3 

1. 02-3 

9.  61-4 

1.  13-3 

1970.  7 

72-3 

1.  78-3 

1.93-3 

2.  19-3 

8.  57-3 

3.  30-3 

73 

1923  5 

1.  35-3 

1.  26-3 

1  12-3 

9.  79-4 

9.  18-4 

1.  06-3 

2040.  7 

1.  68-3 

1.  74-3 

1.  88-3 

2.  14-3 

8.  51-3 

3.  18-3 

74 

1999.  2 

1. 29-3 

1.  21-3 

1  07-3 

9.  37-4 

8.  77-4 

1.  00-3 

2111.  7 

1.  64-3 

1.  70-3 

1. 84-3 

2.  09-3 

8.  46-3 

3.  07-3 

75 

2076.  3 

1.  24-3 

1.  17-3 

1.  03-3 

8.  97-4 

8.  38-4 

9.  39-4 

2183.  7 

1.  61-3 

1.  66-3 

1. 80-3 

2.  05-3 

8.  40-3 

2.  97-3 

76 

2154  9 

1  20-3 

1. 12-3 

9.  86-4 

8.  59-4 

8.  01-4 

8.  82-4 

2256.  7 

1.  57-3 

1.  63-3 

1.  77-3 

2.  00-3 

8.  35-3 

2.  87-3 

77 

2235.  1 

1  15-3 

1. 08-3 

9.  46-4 

8.  23-4 

7.  66-4 

8.  28-4 

2330.  8 

1.  54-3 

1.  60-3 

1.  73-3 

1. 96-3 

8.31-3 

2.  77-3 

78 

2316.  8 

1. 11-3 

1.  03-3 

9.  08-4 

7.  88-4 

7.  32-4 

7.  77-4 

2405.  8 

1.  51-3 

1.  56-3 

1.  70-3 

1.  93-3 

8.  86-3 

2.  68-3 

79 

2400.  0 

1  06-3 

9.  94-4 

8. 72-4 

7.  55-4 

6. 99-4 

7.  28-4 

2481. 7 

1.  48-3 

1.  54-3 

1.  66-3 

1.  89-3 

2.  28-3 

2.  59-3 

80 

2484  8 

1.  02-3 

9.  56-4 

8. 37-4 

7  22-4 

6. 66-4 

6.  83-4 

2558.  6 

1.  45-3 

1. 51-3 

1.63-3 

1.  85-3 

2.  18-3 

2.  51-3 

81 

2571.  2 

9.  85-4 

9.  19-4 

8. 02-4 

6.  90-4 

6. 34-4 

6.  39-4 

2636.  4 

1.  43-3 

1.  48-3 

1.60-3 

1.  82-3 

8.  14-3 

2. 44-3 

82 

2659.  1 

9. 47-4 

8.  82-4 

7. 68-4 

6.  57-4 

6.  01-4 

5.  96-4 

2715.  1 

1.  40-3 

1.  46-3 

1.  58-3 

1.  79-3 

8.  10-3 

2.  37-3 

83 

2748.  6 

9, 09-4 

8.  44-4 

7. 32-4 

6.  22-4 

5.  65-4 

5.  51-4 

2794.  7 

1.  38-3 

1.  43-3 

1.  55-3 

1.  76-3 

2.  07-3 

2.  32-3 

84 

2839.  6 

8.  68-4 

8.  05-4 

6. 93-4 

5.  82-4 

5.  21-4 

5.  01-4 

2875.  2 

1.  36-3 

1.  41-3 

1.  53-3 

1.  74-3 

2.  05-3 

2. 27-3 

85 

2932  3 

8.  20-4 

7.  56-4 

6. 43-4 

5.  29-4 

4.  60-4 

4.  32-4 

2956.  5 

1.  35-3 

1.  40-3 

1. 52-3 

1.  73-3 

8.  04-3 

2. 25-3 

86 

3026  3 

7. 42-4 

6.  75-4 

5.  54-4 

4.  26-4 

3. 38-4 

2.  96-4 

3038.  8 

1.  36-3 

1.  41-3 

1. 54-3 

1.  76-3 

2.  08-3 

2. 30-3 

87 

3119  6 

6. 63-4 

6.  19-4 

5.  42-4 

4. 65-4 

4. 23-4 

4.  14-4 

3124.  3 

1.  37-3 

1.  40-3 

1.  48-3 

1.64-3 

1.90-3 

2.  08-3 

88 

3204.  7 

1 . 02-3 

1  04-3 

1.  10-3 

1.  22-3 

1. 40-3 

1.  54-3 

3220.  4 

9.  18-4 

8.  82-4 

8. 23-4 

7.  84-4 

8.  02-4 

8.  31-4 

89 

3289.  3 

9. 71-4 

9.  95-4 

1. 06-3 

1. 17-3 

1. 35-3 

1.  50-3 

3319.  4 

8. 35-4 

7.  92-4 

7. 19-4 

6.  58-4 

6.  49-4 

6.  63-4 

90 

3375.  1 

7  22-4 

7.  32-4 

7.  63-4 

8.  30-4 

9. 44-4 

1.05-3 

3420.  1 

7.91-4 

7.  47-4 

6.71-4 

6.  04-4 

5.  86-4 

6. 00-4 

91 

3465.  8 

2.  06-4 

1.  80-4 

1.  34-4 

8.  36-5 

4.  65-5 

3.  12-5 

3522.  3 

7.  59-4 

7.  14-4 

6. 38-4 

5.  69-4 

5.  47-4 

5.  66-4 

92 

3564.  5 

4. 74-4 

4.  61-4 

4. 47-4 

4.  50-4 

4. 90-4 

5.  56-4 

3626.  6 

7. 31-4 

6.  87-4 

6. 12-4 

5.  43-4 

5.  18-4 

5.  44-4 

Z 

iE 

E'».  002 

E'«.  01 

A1  -  F8 

E'*.  03  E'-.  07 

E'-.  15 

E'«.  28 

AE 

E'*.  002 

E'».  01 

A1  -  F9 

E'-.  03 

E'-.  07 

E'-.  15 

E'».  28 

60 

1253. 0 

1.  66-3 

1.  73-3 

1.  90-3 

2.  21-3 

2.  67-3 

3.  14-3 

1359.  8 

1. 56-3 

1. 59-3 

1.67-3 

1.  86-3 

2.  17-3 

2.  53-3 

61 

1312.  8 

1.  60-3 

1.  66-3 

1.  83-3 

2.  13-3 

2.  57-3 

3.  12-3 

1428.  8 

1.  50-3 

1.  53-3 

1. 62-3 

1.  80-3 

2.  11-3 

2.  49-3 

62 

1374. 0 

1  53-3 

1.  60-3 

1  76-3 

2.  05-3 

2.  48-3 

3.  08-3 

1499,  9 

1. 44-3 

1.  47-3 

1.  55-3 

1.  73-3 

2.  03-3 

2.  42-3 

63 

1436. 5 

1.  48-3 

1.  54-3 

1.  70-3 

1.  98-3 

2.  39-3 

3.  03-3 

1572.  9 

1.  37-3 

1.  40-3 

1. 49-3 

1.66-3 

1.  95-3 

2.  34-3 

64 

1500.  5 

1.  42-3 

1.  48-3 

1.  64-3 

1.  91-3 

2.  30-3 

2.  97-3 

1648.  1 

1.  32-3 

1.  35-3 

1. 43-3 

1.  60-3 

1.87-3 

2.  27-3 

65 

1565.  9 

1.  37-3 

1.  43-3 

1.  58-3 

1.  84-3 

2.  22-3 

2.  90-3 

1725.  4 

1.26-3 

1.29-3 

1. 37-3 

1.  53-3 

1.  80-3 

2.  19-3 

66 

1632.  7 

1.  32-3 

1.  38-3 

1.  52-3 

1.  78-3 

2.  15-3 

2.  82-3 

1804.  8 

1.21-3 

1  24-3 

1. 32-3 

1.  48-3 

1.  74-3 

2.  12-3 

67 

1700.  9 

1.  28-3 

1. 33-3 

1.  47-3 

1.  72-3 

2.  08-3 

2.  74-3 

1886. 4 

1.  17-3 

1.20-3 

1.27-3 

1.  43-3 

1.68-3 

2.  06-3 

68 

1770. 6 

1.  23-3 

1.  29-3 

1.  42-3 

1.  66-3 

2.  01-3 

2.  65-3 

1970.  2 

1.  13-3 

1.  16-3 

1.23-3 

1.  38-3 

1.63-3 

1.  99-3 

69 

1841.6 

1.  19-3 

1.  25-3 

1.38-3 

1.  60-3 

1.  94-3 

2.  56-3 

2056.  4 

1.  10-3 

1.  13-3 

1.20-3 

1.  35-3 

1.  59-3 

1.  95-3 

70 

1914.  1 

1. 15-3 

1.21-3 

1.  33-3 

1.  55-3 

1.  88-3 

2.  47-3 

2144.  8 

1.  07-3 

1.  10-3 

1. 17-3 

1.  32-3 

1.  56-3 

1.  91-3 

71 

1988. 0 

1.  12-3 

1.  17-3 

1.  29-3 

1.  50-3 

1.  82-3 

2.  37-3 

2235.  6 

1.  06-3 

1.09-3 

1. 16-3 

1.31-3 

1.  55-3 

1.  89-3 

72 

2063,  3 

1 . 08-3 

1.  13-3 

1.  25-3 

1.  46-3 

1.  76-3 

2.  28-3 

2328.  8 

1.  06-3 

1.09-3 

1. 17-3 

1.  32-3 

1.  57-3 

1.  91-3 

73 

2140.  1 

1.  05-3 

1.  09-3 

1.  21-3 

1.  41-3 

1.  71-3 

2.  19-3 

2424. 5 

1.  09-3 

1.  13-3 

1.  21-3 

1.  37-3 

1.64-3 

1.  99-3 

74 

2218.  3 

1.  02-3 

1,  06-3 

1.  17-3 

1. 37-3 

1.  65-3 

2.  10-3 

2522. 6 

1.21-3 

1.  25-3 

1.35-3 

1.  54-3 

1.  84-3 

2.  23-3 

75 

2298.  0 

9.  86-4 

1.  03-3 

1.  14-3 

1.  33-3 

1.  60-3 

2.  01-3 

2622. 4 

1.  64-3 

1.  67-3 

1.77-3 

1.  97-3 

2.  32-3 

2.  78-3 

76 

2379.  1 

9. 56-4 

9. 99-4 

1.  10-3 

1.  29-3 

1.  56-3 

1.  93-3 

2714. 9 

1.31-3 

1.  18-3 

9. 55-4 

7.  15-4 

5.  43-4 

4.  90-4 

77 

2461. 6 

9.  28-4 

9.  70-4 

1.  07-3 

1.  25-3 

1.  51-3 

1.  85-3 

2805.  8 

1.  17-3 

1.  05-3 

8. 19-4 

5.  64-4 

3. 67-4 

2,  78-4 

78 

2545.  7 

9.  02-4 

9. 42-4 

1.  04-3 

1.  21-3 

1.  47-3 

1.  77-3 

2898. 3 

1.  10-3 

9.  75-4 

7. 50-4 

4.  98-4 

2.  97-4 

2.  01-4 

79 

2631.  1 

8. 76-4 

9. 15-4 

1.  01-3 

1.  18-3 

1.  43-3 

1.  70-3 

2992.  2 

1.  04-3 

9.  18-4 

6. 99-4 

4.  52-4 

2.  53-4 

1.  53-4 

80 

2718.  1 

8.  51-4 

8.  90-4 

9.  83-4 

1.  15-3 

1.  39-3 

1. 63-3 

3087.  8 

9.  85-4 

8.  69-4 

6. 57-4 

4. 17-4 

2.  22-4 

1.  21-4 

81 

2806.  5 

8. 28-4 

8. 65-4 

9.  56-4 

1. 11-3 

1.  35-3 

1. 57-3 

3184.  9 

9.  39-4 

8.  28-4 

6. 22-4 

3.  90-4 

1.  99-4 

9.  92-5 

82 

2896.  4 

8. 05-4 

8.  42-4 

9.  30-4 

1.  08-3 

1.  31-3 

1.  51-3 

3283.  7 

8,  99-4 

7.  91-4 

5.  93-4 

3.  68-4 

1.  82-4 

8.  49-5 

83 

2987,  8 

7.  84-4 

8. 19-4 

9.  05-4 

1.  06-3 

1.  28-3 

1.  46-3 

3384. 0 

8.  63-4 

7. 59-4 

5.  68-4 

3. 51-4 

1.  72-4 

7.  70-5 

84 

3080.  6 

7. 63-4 

7.  97-4 

8.  81-4 

1.  03-3 

1,  24-3 

1.  41-3 

3486. 0 

8.  32-4 

7.  32-4 

5.  48-4 

3.  39-4 

1.66-4 

7.  46-5 

85 

3175.  0 

7. 43-4 

7.  77-4 

8.  58-4 

1.  00-3 

1.  21-3 

1.37-3 

3589.  5 

8.  04-4 

7.  08-4 

5.  31-4 

3.  30-4 

1.64-4 

7.  71-5 

86 

3270.  9 

7. 24-4 

7.  57-4 

8.  36-4 

9.  75-4 

1.  18-3 

1.33-3 

3694.  0 

7.  80-4 

6.  88-4 

5. 18-4 

3.  25-4 

1.67-4 

8.  38-3 

87 

3368.  2 

7.  05-4 

7.  37-4 

8. 15-4 

9. 50-4 

1.  13-3 

1.30-3 

3801.  6 

7.  59-4 

6. 70-4 

5. 08-4 

3.  23-4 

1.72-4 

9.  42-5 

88 

3467.  1 

6. 88-4 

7.  19-4 

7.  94-4 

9.  27-4 

1.  12-3 

1.27-3 

3910.  1 

7. 41-4 

6.  56-4 

5. 00-4 

3. 24-4 

1.  81-4 

1.08-4 

89 

3567,  5 

6.71-4 

7.  01-4 

7.  75-4 

9.  04-4 

1.09-3 

1.  25-3 

4020.  3 

7.  25-4 

6.  44-4 

4.  95-4 

3. 27-4 

1.  92-4 

1.25-4 

90 

3669.  3 

6.  54-4 

6.  84-4 

7. 56-4 

8.  82-4 

1.  07-3 

1.  23-3 

4132.  1 

7.  11-4 

6,  34-4 

4.  91-4 

3.  32-4 

2.  05-4 

1.  44-4 

91 

3772.  8 

6. 39-4 

6.  68-4 

7.  38-4 

8.  60-4 

1.  04-3 

1.22-3 

4245  7 

7.  00-4 

6.  26-4 

4. 90-4 

3.  39-4 

2.  20-4 

1.  65-4 

92 

3877.  7 

6. 23-4 

6.  52-4 

7. 20-4 

8. 40-4 

1.  02-3 

1.  21-3 

4360.  9 

6.  90-4 

6.  19-4 

4.  90-4 

3.  4B-4 

2. 37-4 

1.89-4 
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z 

ae 

E'«.  002 

E  '*»,  01 

E'«.  03 

E'n.  07 

E 15 

E'«.  28 

AE 

E'e.  002 

E'=.  01 

E'=.  03 

E 07 

E'«.  15 

E'«.  28 

60 

1367.  9 

5.  72-4 

5.  68-4 

5.  73-4 

6.  05-4 

6.  74-4 

7.  57-4 

1391.  2 

3.  70-4 

3. 52-4 

3.  25-4 

3.  04-4 

3.01-4 

3.  15-4 

61 

1441.  4 

5.  25-4 

5.  19-4 

5.  19-4 

S.  41-4 

5.  97-4 

6.  70-4 

1466.  7 

3.  65-4 

3. 49-4 

3.  23-4 

3.  05-4 

3.  04-4 

3.  21-4 

62 

1516.  6 

4.  95-4 

4.  88-4 

4.  85-4 

5.  04-4 

5.  54-4 

6.  22-4 

1544.  2 

3.  58-4 

3. 42-4 

3.  19-4 

3.  02-4 

3.  03-4 

3.  22-4 

63 

1593.  6 

4.  70-4 

4.  64-4 

4.  61-4 

4.  77-4 

5.  23-4 

5.  89-4 

1623.  5 

3.  50-4 

3. 35-4 

3.  14-4 

2.  99-4 

3.01-4 

3.  22-4 

64 

1672.  4 

4.  50-4 

4  43-4 

4.  40-4 

4.  55-4 

4.  99-4 

5.  62-4 

1704.  7 

3.  42-4 

3. 29-4 

3.  09-4 

2.  96-4 

3.  00-4 

3.  22-4 

65 

1752.  9 

4.  32-4 

4.  25-4 

4.  23-4 

4.  37-4 

4.  79-4 

5.  41-4 

1787.  8 

3.  37-4 

3.  24-4 

3.  07-4 

2.  96-4 

3.  01-4 

3.  25-4 

66 

1835.  P 

4.  16-4 

4.  10-4 

4.  07-4 

4.  21-4 

4.  62-4 

5.  22-4 

1872.  9 

3.  38-4 

3. 26-4 

3.  11-4 

3.  02-4 

3.  11-4 

3.  38-4 

67 

1919.  1 

4.  02-4 

3.  97-4 

3.  94-4 

4.  08-4 

4.  48-4 

5.  07-4 

1959.  8 

3.  61-4 

3. 51-4 

3.  39-4 

3.  36-4 

3.  52-4 

3.  87-4 

68 

2004.  9 

3.  91-4 

3. 85-4 

3.  83-4 

3.  98-4 

4.  37-4 

4.  95-4 

2044.  0 

1.  95-3 

1. 78-3 

1.  48-3 

1.  17-3 

9.  62-4 

9.  16-4 

6? 

2092.  3 

3.  81-4 

3.  76-4 

3.  75-4 

3.  90-4 

4.  29-4 

4.  86-4 

2122. 6 

1.  80-3 

1.  64-3 

1.  35-3 

1.  03-3 

8.  13-4 

7.  48-4 

70 

2181. 4 

3.  74-4 

3.  70-4 

3.  70-4 

3.  85-4 

4.  25-4 

4.  83-4 

2202.  7 

1.  68-3 

1.  52-3 

1.  24-3 

9.  33-4 

7.  08-4 

6.  32-4 

71 

2272.  3 

3.  72-4 

3.  69-4 

3.  69-4 

3.  86-4 

4.  27-4 

4.  86-4 

2284.  3 

1.  58-3 

1.  42-3 

1.  15-3 

8.  44-4 

6.  17-4 

5.  32-4 

72 

2364.  8 

3.  76-4 

3. 71-4 

3.  69-4 

3.  84-4 

4.  23-4 

4.  80-4 

2367.  4 

1.  48-3 

1.  34-3 

1.  07-3 

7.  83-4 

5.  61-4 

4. 74-4 

73 

2452.  1 

1.  35-3 

1.  21-3 

9.  42-4 

6.  44-4 

4.  08-4 

2.  98-4 

2459.  0 

4.  71-4 

4. 76-4 

4.  96-4 

5.  39-4 

6.  14-4 

7.  07-4 

74 

2538.  4 

1.  25-3 

1.  11-3 

8.  54-4 

5.  63-4 

3.  26-4 

2.  07-4 

2554.  4 

1.  16-2 

1. 24-2 

1.  40-2 

1.  67-2 

2.  04-2 

2.  42-2 

75 

2627.  0 

1.  04-3 

9.  38-4 

7.  52-4 

5.  41-4 

3.  72-4 

3.  00-4 

2643.  1 

1.  48-2 

1.  58-2 

1.  79-2 

2  13-2 

2.  60-2 

3.  10-2 

76 

2726.  3 

3.  69-3 

3.  91-3 

4.  43-3 

5.  28-3 

6.  47-3 

7  79-3 

2733.  8 

1 . 20-2 

1.  28-2 

1.  44-2 

1.  71-2 

2.  09-2 

2.  47-2 

77 

2823.  3 

1.  45-2 

1. 54-2 

1.  76-2 

2.  10-2 

2.  57-2 

3.  05-2 

2834.  4 

8.  68-4 

8.  81-4 

9.  16-4 

9.  87-4 

1.  10-3 

1.  23-3 

78 

2916.  8 

1.  46-2 

1.  55-2 

1.  76-2 

2.  10-2 

2.  57-2 

3.  04-2 

2942.  8 

4.  46-4 

4.  37-4 

4.  25-4 

4.  24-4 

4.  45-4 

4.  88-4 

79 

3011. 6 

1.  42-2 

1.  51-2 

1.  72-2 

2.  04-2 

2.  50-2 

2.  95-2 

3054.  5 

4.  25-4 

4. 15-4 

4.  02-4 

4.  00-4 

4.  22-4 

4.  66-4 

80 

3107.  9 

1.  39-2 

1.  48-2 

1.  67-2 

1.  99-2 

2.  43-2 

2.  87-2 

3164.  1 

2  14-4 

2.  03-4 

1.  85-4 

1.  70-4 

1.  67-4 

1.  75-4 

81 

3205.  8 

1.  35-2 

1.  44-2 

1.63-2 

1.  94-2 

2.  37-2 

2.  78-2 

3271.  3 

2.  21-4 

2.  14-4 

2.  03-4 

1.  99-4 

2.  09-4 

2.  29-4 

82 

3305.  4 

1  32-2 

1.  40-2 

1.  59-2 

1.  89-2 

2.  31-2 

2.  71-2 

3380.  0 

2.  21-4 

2.  14-4 

2.  05-4 

2.  04-4 

2.  18-4 

2.  40-4 

83 

3406.  6 

1.  29-2 

1  37-2 

1.  55-2 

1.  85-2 

2.  25-2 

2.  64-2 

3490.  3 

2.  18-4 

2. 12-4 

2.  04-4 

2.  05-4 

2.  19-4 

2. 43-4 

84 

3509.  4 

1.  26-2 

1.  34-2 

1.  52-2 

1.  80-2 

2.  20-2 

2.  57-2 

3602.  1 

2.  15-4 

2. 09-4 

2.  02-4 

2.  03-4 

2.  18-4 

2.  42-4 

85 

3613.  9 

1.  23-2 

1.  31-2 

1.  48-2 

1.76-2 

2.  14-2 

2.  50-2 

3715.3 

2.  12-4 

2. 06-4 

1.  99-4 

2.01-4 

2.  17-4 

2.  41-4 

86 

3720.  1 

1.20-2 

1.  28-2 

1.  44-2 

1.  71-2 

2.  09-2 

2.  44-2 

3830.  1 

2.  08-4 

2.  03-4 

1.  96-4 

1.  98-4 

2.  14-4 

2.  38-4 

87 

3828.  0 

1.  17-2 

1.  25-2 

1  41-2 

1.  67-2 

2.  04-2 

2.  38-2 

3946.  3 

2.  05-4 

2. 00-4 

1.  94-4 

1.  95-4 

2.  12-4 

2.  35-4 

88 

3937.  5 

l.  14-2 

1.  22-2 

1.  38-2 

1.  63-2 

1.  99-2 

2.  33-2 

4064.  0 

2.  02-4 

1.96-4 

1.90-4 

1.  93-4 

2.  09-4 

2.  32-4 

89 

4048.  8 

1.  12-2 

1.  19-2 

1.  34-2 

1.  59-2 

1  94-2 

2.  28-2 

4183.  1 

1.  98-4 

1. 93-4 

1.88-4 

1.  90-4 

2.  06-4 

2.  30-4 

90 

4161.  8 

1.  09-2 

1.  16-2 

1.31-2 

1.  55-2 

1.  90-2 

2.  23-2 

4303.  7 

1.  95-4 

1. 90-4 

1.  85-4 

1.87-4 

2.  03-4 

2.  27-4 

91 

4276.  5 

1.07-2 

1.  13-2 

1.28-2 

1.  52-2 

1.  85-2 

2.  19-2 

4425.  6 

1.92-4 

1.  87-4 

1.  82-4 

1.  84-4 

2.  00-4 

2.  24-4 

92 

4392.  9 

1.04-2 

1.  10-2 

1.25-2 

1.  48-2 

1.  81-2 

2.  15-2 

4548.  8 

1.  89-4 

1.84-4 

1.79-4 

1.  81-4 

1.97-4 

2.  21-4 
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Z 

AE 

E'».  002 

E'*=.  01 

E  03 

E 07 

E'».  15 

E'«.  28 

A  E 

E 002 

E'b.OI 

E'-.  03 

E'-.  07 

E'®.  15 

E 28 

60 

1463.  3 

8.  86-4 

7. 82-4 

5.  87-4 

3.  67-4 

1.  90-4 

1.  05-4 

1467.  4 

1.  12-3 

1.  08-3 

1.  02-3 

9.  82-4 

1.  02-3 

1.  12-3 

61 

1535.  1 

2.  91-3 

2. 70-3 

2.31-3 

1.93-3 

1.  71-3 

1.  71-3 

1541.  3 

9.  55-4 

8.91-4 

7.  75-4 

6.  55-4 

5.  84-4 

5.  82-4 

62 

1603.  5 

2.81-3 

2.  61-3 

2.  25-3 

1  90-3 

1.  70-3 

1.  71-3 

1613.  9 

2.  06-2 

2.  21-2 

2.  54-2 

3.  06-2 

3.  78-2 

4.  47-2 

63 

1673.  3 

2.  64-3 

2.  45-3 

2.  10-3 

1.  76-3 

1.  56-3 

1.  56-3 

1684.  1 

2.  00-2 

2.  14-2 

2.  46-2 

2.  97-2 

3.  66-2 

4.  34-2 

64 

1744.  5 

2.  47-3 

2.  29-3 

1.  95-3 

1.62-3 

1.  41-3 

1.  40-3 

1755.  7 

1.  95-2 

2.  09-2 

2.  40-2 

2.  89-2 

3.  56-2 

4.  23-2 

65 

1817.  1 

2.  32-3 

2.  13-3 

1.  81-3 

1.  48-3 

1.  27-3 

1.  25-3 

1828.  8 

1.  91-2 

2. 04-2 

2.  34-2 

2.  81-2 

3.  46-2 

4.  12-2 

66 

1891.  3 

2.  16-3 

1.  99-3 

1.  67-3 

1.35-3 

1.  13-3 

1.  09-3 

1903.  4 

1.  86-2 

1.  99-2 

2.  28-2 

2.  74-2 

3.  37-2 

4.  02-2 

67 

1966.  9 

2.  01-3 

1.84-3 

1.  53-3 

1.  21-3 

9.  86-4 

9.  35-4 

1979.  5 

1.  82-2 

1.94-2 

2.  22-2 

2.  67-2 

3.  28-2 

3.  92-2 

68 

2048.  6 

3.  63-4 

3.  57-4 

3.  51-4 

3.  56-4 

3.  78-4 

4.  19-4 

2057.  0 

1.77-2 

1.89-2 

2.  16-2 

2.  59-2 

3.  18-2 

3.  81-2 

69 

2136.  1 

1.  74-2 

1. 86-2 

2.  12-2 

2.  54-2 

3.  11-2 

3.  72-2 

2139.  4 

2.  86-4 

2. 81-4 

2.  79-4 

2.91-4 

3.  28-4 

3.  80-4 

70 

2216.  7 

1.  71-2 

1.  82-2 

2.  08-2 

2.  49-2 

3.  05-2 

3. 65-2 

2232.  0 

2.  05-4 

1.  92-4 

1.  70-4 

1.  49-4 

1.  37-4 

1.  39-4 

71 

2298.  9 

1.  66-2 

1.  78-2 

2.  02-2 

2.  42-2 

2.  97-2 

3.  55-2 

2326.  4 

2.  17-4 

2.  05-4 

1.  85-4 

1.  68-4 

1.  61-4 

1.  67-4 

72 

2382.  5 

1.62-2 

1.  73-2 

1.  97-2 

2.  35-2 

2.  88-2 

3.  44-2 

2422.  8 

2.  18-4 

2.  06-4 

l.  89-4 

1.  73-4 

1.68-4 

1.  77-4 

73 

2467.  8 

1.  57-2 

1.  67-2 

1.91-2 

2.  27-2 

2.  78-2 

3. 33-2 

2521.  1 

2.  15-4 

2.  04-4 

1.  87-4 

1.  73-4 

1.  69-4 

1.  79-4 

74 

2555.  0 

4.  05-3 

4.  30-3 

4.  88-3 

5.  81-3 

7.  14-3 

8. 55-3 

2621.  2 

2.  10-4 

2.  00-4 

1.  84-4 

1.  71-4 

1.  68-4 

1.  78-4 

75 

2652.  4 

1.  95-4 

1.  85-4 

1.  70-4 

1.  61-4 

1.  65-4 

1.  81-4 

2723.  2 

2.  05-4 

1.  95-4 

1.  80-4 

1.68-4 

1.  66-4 

1.75-4 

76 

2751.  5 

2.  32-4 

2.  24-4 

2.  15-4 

2.  15-4 

2.  30-4 

2.  56-4 

2827.  1 

2.  00-4 

1.90-4 

1.  76-4 

1.  64-4 

1.62-4 

1.  72-4 

77 

2852.  3 

2.  43-4 

2.  38-4 

2.  32-4 

2.  35-4 

2.  56-4 

2.88-4 

2932.  8 

1.  94-4 

1.  85-4 

1.  71-4 

1.  60-4 

1.  58-4 

1.  68-4 

78 

2954.  7 

2.  51-4 

2.  46-4 

2.  44-4 

2.  52-4 

2.  79-4 

3. 16-4 

3040.  4 

1.  89-4 

1. 80-4 

1.  67-4 

1.  56-4 

1.  54-4 

1.  63-4 

79 

3058.  7 

2.  73-4 

2.  73-4 

2.  78-4 

2.  99-4 

3.  42-4 

3. 94-4 

3149.  8 

1.  84-4 

1.  75-4 

1.  62-4 

1.  51-4 

1.  50-4 

1.  59-4 

80 

3169.  3 

4.  88-4 

4. 92-4 

5.  08-4 

5.  50-4 

6.  29-4 

7.  25-4 

3261.  1 

1.  78-4 

1. 70-4 

1.  57-4 

1.  47-4 

1.46-4 

1.  54-4 

81 

3286.  8 

4.  77-4 

4.  79-4 

4.  91-4 

5.  27-4 

5.  98-4 

6. 85-4 

3374.  2 

1.  73-4 

1.65-4 

1.  52-4 

1.  42-4 

1.  41-4 

1.  49-4 

82 

3407.  5 

4.  69-4 

4.  71-4 

4.  83-4 

5.  19-4 

5.  89-4 

6. 74-4 

3489.  2 

1.  67-4 

1.  60-4 

1.  47-4 

1.38-4 

1.36-4 

1.  44-4 

83 

3531.3 

4.  60-4 

4. 62-4 

4.  74-4 

5.  10-4 

5.  79-4 

6.  62-4 

3606.  0 

1.  62-4 

1. 54-4 

1.  42-4 

1.  33-4 

1.31-4 

1.  39-4 

84 

3658.  3 

4.  50-4 

4. 52-4 

4.  64-4 

4.  99-4 

5.  68-4 

6.  48-4 

3724.  6 

1.  56-4 

l.  49-4 

1.  37-4 

1.27-4 

1.26-4 

1.  33-4 

85 

3788.  6 

4.  40-4 

4. 43-4 

4. 54-4 

4.88-4 

5.  56-4 

6.  35-4 

3845.  0 

1.  49-4 

1.  42-4 

1.30-4 

1.  21-4 

1.  19-4 

1.  25-4 

86 

3922.  2 

4.  32-4 

4.  34-4 

4.  45-4 

4.  79-4 

5.  40-4 

6.  22-4 

3967.  3 

1.  41-4 

1.  33-4 

1.22-4 

1.  12-4 

1.  10-4 

1.  15-4 

87 

4059.  3 

4.  28-4 

4.  30-4 

4.  41-4 

4.  74-4 

5.  40-4 

6. 16-4 

4091.  4 

1.  28-4 

1.21-4 

1.  09-4 

9.  89-5 

9.  53-5 

9.  92-5 

88 

4199.9 

4.  29-4 

4.  41-4 

4.  52-4 

4.  85-4 

5. 51-4 

6.  30-4 

4217.4 

1.  00-4 

9.  29-5 

8.  08-5 

6.  93-5 

6.  28-5 

6.  31-5 

89 

4341. 4 

4.  04-4 

4.  03-4 

4. 08-4 

4.  29-4 

4.  77-4 

5.  40-4 

4347.  9 

1.  19-4 

1. 14-4 

1.09-4 

1.08-4 

1.  17-4 

1.  32-4 

90 

4473.  0 

2.  07-4 

2.  02-4 

1.  95-4 

1.  93-4 

2.  03-4 

2. 23-4 

4493.  8 

2.  99-4 

2. 99-4 

3.  05-4 

3.  25-4 

3.  70-4 

4.  27-4 

91 

4604.  4 

1.  75-4 

1.69-4 

1.  61-4 

1.  56-4 

i. 61-4 

1.76-4 

4645.  7 

3.  16-4 

3.  16-4 

3.  22-4 

3.  44-4 

3.91-4 

4.  52-4 

92 

4737.  2 

1.62-4 

1.  56-4 

1.  48-4 

1.  42-4 

1.  46-4 

1.  58-4 

4801.8 

3.  14-4 

3.  14-4 

3.  20-4 

3.  41-4 

3.  87-4 

4.  49-4 
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1.  64-3 

2.01-3 

2.  65-3 

3.  38-3 

4.  45-3 

62 

1701.  6 

4.  48-4 

4. 06-4 

3.  42-4 

2.  98-4 

3.  05-4 

3.  44-4 

1702. 4 

1.  52-3 

1. 69-3 

2.  07-3 

2.  72-3 

3.  66-3 

4.  51-3 

62 

1785.9 

4.  42-4 

3.  98-4 

3.  30-4 

2.  79-4 

2.  78-4 

3.  07-4 

1786. 8 

1. 54-3 

1.  71-3 

2.  09-3 

2.  74-3 

3.  68-3 

4.  51-3 

64 

1872.  2 

4.  31-4 

3  86-4 

3.  14-4 

2.  37-4 

2.  46-4 

2.  67-4 

1873.  2 

1. 54-3 

1.  70-3 

2.  08-3 

2.  72-3 

3.  64-3 

4.  46-3 

63 

1960.  4 

4.  19-4 

3.  72-4 

2.  96-4 

2.  32-4 

2.  12-4 

2.  24-4 

1961.  5 

1.  31-3 

1.  66-3 

2.  03-3 

2.  65-3 

3.  56-3 

4.  35-3 

66 

2050.  5 

4.  06-4 

3.  37-4 

2.  77-4 

2.  07-4 

1.  77-4 

1.  81-4 

2031. 7 

1.  46-3 

1.  60-3 

1.  96-3 

2.  53-3 

3.  42-3 

4.  18-3 

67 

2142. 6 

3.  94-4 

3. 44-4 

2.  60-4 

1.  83-4 

1.  44-4 

1.  40-4 

2143. 8 

1.  38-3 

1. 52-3 

1.  85-3 

2.  42-3 

3.  24-3 

3.  96-3 

68 

2236.  5 

3  84-4 

3.  32-4 

2.  43-4 

1.  61-4 

1.  14-4 

1.  02-4 

2237. 9 

1.  29-3 

1. 42-3 

1.72-3 

2.  24-3 

3.  01-3 

3.  69-3 

69 

2332.  3 

3.  77-4 

3. 24-4 

2.  34-4 

1.  45-4 

8.  94-3 

7.  13-3 

2333.  9 

1.  18-3 

1.  29-3 

1.  57-3 

2.  04-3 

2.  74-3 

3.  37-3 

70 

2430.  3 

3.  75-4 

3.  21-4 

2.  28-4 

1.  35-4 

7.  31-3 

4.  98-3 

2431. 8 

1.  06-3 

1. 16-3 

1.  40-3 

1.  83-3 

2.  46-3 

3.  03-3 

71 

2530.  1 

3.  75-4 

3.  20-4 

2.  26-4 

1.  31-4 

6.  55-5 

3.  89-5 

2531. 7 

9.  52-4 

1. 04-3 

1.  26-3 

1.  63-3 

2.  20-3 

2.  72-3 

72 

2631.  8 

3.  74-4 

3. 20-4 

2.  26-4 

1.  31-4 

6.  39-5 

3.  60-5 

2633.  5 

8.  77-4 

9.  36-4 

1.  15-3 

1.  50-3 

2.  01-3 

2.  50-3 

73 

2735.  4 

3.  67-4 

3.  14-4 

2.  22-4 

1.  29-4 

6.  30-5 

3.  52-5 

2737.  3 

8.  30-4 

9.  25-4 

1.  11-3 

1.  44-3 

1.  94-3 

2.  41-3 

74 

2841  0 

3.  52-4 

3.  01-4 

2.  13-4 

1.  23-4 

5.  93-5 

3.  23-5 

2843.  0 

8.  77-4 

9.  35-4 

1.  15-3 

1.  49-3 

1.  99-3 

2.  49-3 

75 

2948.  6 

3.  32-4 

2.  84-4 

2.  00-4 

1.  14-4 

5.  33-5 

2.  76-5 

2930.  6 

9.  50-4 

1.  04-3 

1.  24-3 

1.  61-3 

2.  15-3 

2.  69-3 

76 

3038.  0 

3.  12-4 

2.  66-4 

1.  86-4 

1.  04-4 

4.  73-3 

2.  30-5 

3060.  3 

1.  05-3 

1.  13-3 

1.  38-3 

1.  78-3 

2.  37-3 

2.  96-3 

77 

3169.  3 

2.  92-4 

2.  49-4 

1.  73-4 

9.  64-3 

4.  24-5 

1.  95-5 

3171.  8 

1.  16-3 

1.  26-3 

1.  52-3 

1.96-3 

2.  60-3 

3.  25-3 

78' 

3282.  8 

2.  76-4 

2. 34-4 

1.  63-4 

8.  97-5 

3. 86-3 

1.  69-5 

3285.  3 

1.  25-3 

1.  37-3 

1.  65-3 

2.  12-3 

2.  81-3 

3. 51-2 

79 

3398.  1 

2.  61-4 

2. 22-4 

1.  54-4 

8.  41-5 

3. 56-5 

1.  49-5 

3400.  8 

1.  33-3 

1.46-3 

1.75-3 

2.  23-3 

2.  98-3 

3.  72-3 

80 

3513.  3 

2.  49-4 

2.  11-4 

1.  46-4 

7.  95-3 

3.  31-5 

1.  34-3 

3518.  2 

1.  40-3 

1.  33-3 

1.  83-3 

2.  33-3 

3.  11-3 

3.  88-3 

81 

3634.  4 

2.  38-4 

2.  02-4 

1.  39-4 

7.  56-5 

3.  12-5 

1.  23-3 

3637.  3 

1.  44-3 

1.  58-3 

1.  89-3 

2.  42-3 

3.  19-3 

3.  99-3 

82 

3755.  5 

2.  28-4 

1.  94-4 

1.  33-4 

7.  24-3 

2.  98-3 

1.  17-3 

3738. 8 

1.  48-3 

1.  61-3 

1.93-3 

2.  47-3 

3.  23-3 

4.  07-3 

83 

3878.  5 

2.  20-4 

1.  86-4 

1.  28-4 

6.  98-5 

2.  90-5 

1.  18-3 

3882.  0 

1.  30-3 

1.  63-3 

1.  95-3 

2.  50-3 

3.  29-3 

4.  11-3 

84 

4003.  4 

2.  12-4 

1.  80-4 

1.  24-4 

6.  78-5 

2. 88-5 

1.  23-3 

4007.  1 

1.  31-3 

1.  64-3 

1.  97-3 

2.  51-3 

3.  30-3 

4.  13-3 

83 

4130.  3 

2.  05-4 

1.  74-4 

1.  20-4 

6.  64-3 

2.  93-3 

1.  39-3 

4134. 2 

1.  31-3 

1.63-3 

1.  97-3 

2.  31-3 

3.  30-3 

4. 14-3 

86 

4259.  1 

1.  98-4 

1.  68-4 

1.  17-4 

6.  38-5 

3. 08-3 

1.  67-3 

4263.  3 

1.  51-3 

1.  64-3 

1.97-3 

2.  51-3 

3.  29-3 

4.  12-3 

87 

4390.  0 

1.98-4 

1  74-4 

1.  32-4 

9.  18-5 

6.  65-5 

5.  98-5 

4394. 3 

1.  50-3 

1. 64-3 

1.95-3 

2.  49-3 

3.  27-3 

4.  09-3 

88 

4327.  2 

1.  49-3 

1.  61-3 

1.  89-3 

2.  36-3 

3.  06-3 

3.  80-3 

4527.  4 

2.  83-4 

2. 74-4 

2.  65-4 

2.  73-4 

3.  17-4 

3.  86-4 

89 

4662.  2 

1.  49-3 

1.63-3 

1.  94-3 

2.  47-3 

3. 24-3 

4.  06-3 

4667.  4 

2.  60-4 

2. 35-4 

1.89-4 

1.39-4 

1.  03-4 

9.  11-5 

90 

4799.  0 

1.  48-3 

1.  61-3 

1.  92-3 

2.  43-3 

3. 21-3 

4.  02-3 

4809.  8 

2.  57-4 

2.  32-4 

1.  88-4 

1.  40-4 

1.  06-4 

9.  51-5 

91 

4937.  8 

1  47-3 

1.  60-3 

1.91-3 

2.  42-3 

3.  18-3 

3. 98-3 

4954.  4 

2.  51-4 

2. 28-4 

1.85-4 

1.  38-4 

1.  05-4 

9.  51-5 

92 

5078.  6 

1.  46-3 

1.  59-3 

1.  89-3 

2.41-3 

3.  15-3 

3.  95-3 

5101.  3 

2.  45-4 

2. 22-4 

1.81-4 

1.36-4 

1.  04-4 

9.  42-5 

Z 

A  E 

E'“.  002 

E'«*.  01 

A1  -  F20 

£'=.  03  E'“.  07 

E'o.  15 

E'».  28 

A  E 

E'n.  002 

E'«.01 

A1  -  F21 

E'».  03 

E  07 

E'».  15 

£'=.  28 

60 

1560.9 

4.  26-3 

4.61-3 

5.  43-3 

6.  81-3 

8.  81-3 

1.  08-2 

1584. 8 

8.  65-3 

9.  18-3 

1.  04-2 

1.24-2 

1.  52-2 

1.80-2 

61 

1642.  9 

5.  17-3 

5.  58-3 

6.  55-3 

8.  17-3 

1.  05-2 

1.  27-2 

1661.  6 

7. 42-3 

7. 86-3 

8.  87-3 

1.05-2 

1.  29-2 

1,  51-2 

62 

1726.  6 

6.  77-3 

7.  29-3 

8.  51-3 

1.05-2 

1 . 34-2 

1.  61-2 

1740.  8 

5.  51-3 

5.  82-3 

6.  53-3 

7. 69-3 

9.  34-3 

1.  09-2 

63 

1811.  4 

9.  1 5-3 

9.  82-3 

1.  14-2 

1.  40-2 

1.77-2 

2.  10-2 

1823. 1 

2.  84-3 

2.  97-3 

3.  28-3 

3. 78-3 

4.  51-3 

5.  19-3 

64 

1896.  7 

1.  10-2 

1.  17-2 

1.  35-2 

1.  65-2 

2.  07-2 

2.  45-2 

1909.  1 

7.  42-4 

7.  55-4 

7.  90-4 

8. 58-4 

9.  67-4 

1.  08-3 

65 

1982.  8 

1.  13-2 

1.  21-2 

1.  39-2 

1.  68-2 

2.  10-2 

2.  48-2 

1998. 6 

1.  29-4 

l.  22-4 

1.  14-4 

l. 17-4 

1.37-4 

1.  57-4 

66 

2070.  5 

1  10-2 

1.  18-2 

1.  35-2 

1.  63-2 

2.  04-2 

2.  40-2 

2090.  8 

1.  49-4 

1.  56-4 

1.82-4 

2. 44-4 

3.  52-4 

4.  41-4 

67 

2160.  1 

1.07-2 

1.  14-2 

1.  30-2 

1.  57-2 

1.  96-2 

2.  31-2 

2185.  4 

2.  89-4 

3.  12-4 

3. 78-4 

5.  06-4 

7.  09-4 

8.  78-4 

68 

2251.8 

1.03-2 

1. 10-2 

1.26-2 

1.  52-2 

1.89-2 

2.  24-2 

2282.  3 

4.  23-4 

4. 60-4 

5. 57-4 

7.  37-4 

1.  01-3 

1.25-3 

69 

2345.  8 

1.00-2 

1. 07-2 

1.  23-2 

1.  48-2 

1.  84-2 

2.  17-2 

2381. 4 

5.  32-4 

5.  79-4 

7.  00-4 

9.  18-4 

1.25-3 

1.  54-3 

70 

2442.  2 

9.  77-3 

1.04-2 

1.  19-2 

1.  44-2 

1.  79-2 

2.  12-2 

2482. 7 

6.  18-4 

6.  73-4 

8. 10-4 

1.  06-3 

1.  43-3 

1.  75-3 

71 

2541.  0 

9.  52-3 

1.02-2 

1.  16-2 

1.  41-2 

1.  75-2 

2.  08-2 

2586. 1 

6.  87-4 

7.  48-4 

8. 98-4 

1.  17-3 

1.  57-3 

1.  93-3 

72 

2642.  3 

9.  26-3 

9.  88-3 

1.  13-2 

1.37-2 

1.70-2 

2.  02-2 

2691.  6 

7.  46-4 

8.  11-4 

9. 72-4 

1. 26-3 

1.  68-3 

2.  08-3 

73 

2746.  0 

8.  97-3 

9. 58-3 

1.  10-2 

1.32-2 

1.  65-2 

1.  96-2 

2799.  3 

8.  00-4 

8. 69-4 

1. 04-3 

1.34-3 

1.  79-3 

2.  21-3 

74 

2852.  4 

8.  65-3 

9.  23-3 

1.  06-2 

1.28-2 

1.  59-2 

1.  89-2 

2909. 0 

8.  54-4 

9. 28-4 

1. 11-3 

1.  42-3 

1.  90-3 

2.  35-3 

75 

2961!  4 

8.  30-3 

8.  86-3 

1.  01-2 

1.22-2 

1.  52-2 

1.  81-2 

3020. 9 

9.  01-4 

9. 79-4 

1. 17-3 

1.  50-3 

1.  99-3 

2.  46-3 

76 

3073.  1 

7.  94-3 

8.  47-3 

9.  66-3 

1.  16-2 

1.  44-2 

1.  72-2 

3134.7 

9.  00-4 

9. 77-4 

1. 16-3 

1. 49-3 

1.98-3 

2.  46-3 

77 

3187.6 

7.  59-3 

8. 08-3 

9.  20-3 

1.  10-2 

1.  37-2 

1.  64-2 

3250. 4 

9.  29-4 

1.01-3 

1.20-3 

1.  53-3 

2.  03-3 

2.  53-3 

78 

3304.  9 

7.  25-3 

7.  72-3 

8.  77-3 

1.  05-2 

1.30-2 

1.  56-2 

3368. 6 

9.  62-4 

1. 04-3 

1.24-3 

1. 58-3 

2.  09-3 

2.  61-3 

79 

3425.  1 

6.  94-3 

7.  38-3 

8.  38-3 

1.00-2 

1.  24-2 

1.  49-2 

3489. 6 

8.61-4 

9. 34-4 

1.  11-3 

1. 42-3 

1.  88-3 

2.  36-3 

00 

3548.  4 

6.  66-3 

7.  08-3 

8.  03-3 

9.61-3 

1.  19-2 

1.  42-2 

3613.  1 

7.  36-4 

7.  99-4 

9. 52-4 

1. 22-3 

1.  62-3 

2.  04-3 

81 

3674.  8 

6.  41-3 

6.81-3 

7.  71-3 

9.  22-3 

1.  14-2 

1.  37-2 

3738.  8 

7.  57-4 

8.  21-4 

9. 78-4 

1.25-3 

1.  66-3 

2.  10-3 

82 

3804.  2 

6.  18-3 

6. 56-3 

7.  43-3 

8.  88-3 

1.  10-2 

1.  32-2 

3866.  5 

6.  91-4 

7.  50-4 

8. 94-4 

1.  15-3 

1.  53-3 

1.  93-3 

83 

3937.  0 

5.  98-3 

6.  34-3 

7.  18-3 

8.  58-3 

1.06-2 

1.  28-2 

3996. 3 

6.  07-4 

6. 59-4 

7.  86-4 

1.01-3 

1.  35-3 

1.71-3 

84 

4073.  0 

5.  80-3 

6.  16-3 

6.  97-3 

8.  32-3 

1.  03-2 

1.  24-2 

4128. 3 

5.  22-4 

5.  68-4 

6.  79-4 

8.  75-4 

1.  17-3 

1.  49-3 

85 

4212.  3 

5.  65-3 

6. 00-3 

6.  79-3 

8. 11-3 

1.00-2 

1.  21-2 

4262. 6 

4.  32-4 

4. 70-4 

5.  63-4 

7.  30-4 

9.  82-4 

1.  26-3 

86 

4355.  1 

5.  53-3 

5.  87-3 

6.  64-3 

7.  95-3 

9.  86-3 

1.  1'  -2 

4399. 3 

3.  29-4 

3. 58-4 

4.31-4 

5.  62-4 

7.  63-4 

9.  84-4 

87 

4501.2 

5.  44-3 

5.  78-3 

6.  55-3 

7.  84-3 

9.  74-3 

1.  18-2 

4538.  4 

2.  07-4 

2. 25-4 

2. 72-4 

3. 59-4 

4.  96-4 

6.  47-4 

88 

4650.  6 

5.  37-3 

5.  70-3 

6.  47-3 

7.  77-3 

9.  68-3 

1.  17-2 

4680.  3 

8.  39-5 

8.  86-5 

1.04-4 

1.38-4 

1.96-4 

2.  63-4 

89 

4802.  7 

5.  15-3 

5.  48-3 

6.  24-3 

7.  53-3 

9.  42-3 

1.  15-2 

4825.  6 

1.  14-4 

1. 11-4 

1.  08-4 

1. 08-4 

1.  17-4 

1.  29-4 

90 

4955.  5 

4.  28-3 

4. 57-3 

5.  24-3 

6.  37-3 

8.  03-3 

9.  83-3 

4976.  4 

8.  03-4 

8. 31-4 

8.  97-4 

1.  01-3 

1.  19-3 

1.  38-3 

91 

5107.  4 

2.  99-3 

3.  20-3 

3.  69-3 

4. 53-3 

5.  77-3 

7.  11-3 

5134.  6 

1.  93-3 

2.  02-3 

2. 24-3 

2. 60-3 

3.  14-3 

3.  74-3 

92 

5259.  2 

2.  17-3 

2.  33-3 

2.  70-3 

3.  34-3 

4. 28-3 

5.  30-3 

5299.  2 

2.  60-3 

2.  74-3 

3. 05-3 

3. 58-3 

4.  37-3 

5.  23-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  S2  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of Zcir Rydbergs,  60<  Z 92 
See  page  96  for  Explanation  of  Tables 


Al  -  F22  A1  -  F23 


z 

AE 

E'«.  002 

E'«.  01 

E'«.  03 

E'«  07 

E'«.  13 

E'*.  28 

a  E 

E'=.  002 

E'«.  01 

E'«.  03 

E 07 

E'«.  13 

E'«.  28 

60 

1635.  2 

9.  41-4 

9. 37-4 

i.  01-3 

1.  14-3 

1.  37-3 

1.  63-3 

1642.  4 

1.  90-3 

2.  03-3 

2.  35-3 

2.  91-3 

3.  72-3 

4.  37-3 

61 

1712. 0 

9.  17-4 

9  34-4 

9.  91-4 

1.  12-3 

1.  34-3 

1.  38-3 

1719.  9 

1.  83-3 

1.  9S-3 

2.  29-3 

2.  83-3 

3.  62-3 

4.  37-3 

62 

1790.  9 

8.  93-4 

9.  11-4 

9.  70-4 

1.  10-3 

1.  32-3 

1.  54-3 

1799.  5 

1.  80-3 

1.93-3 

2.  23-3 

2.  73-3 

3.  51-3 

4.  20-3 

63 

1871. 9 

8.  69-4 

8.  88-4 

9  48-4 

1.  08-3 

1.  29-3 

1.  50-3 

1881.  2 

l.  76-3 

1.88-3 

2.  17-3 

2.  67-3 

3.  40-3 

4.  04-3 

64 

1935. 0 

8.  45-4 

8.  64-4 

9.  24-4 

1.  05-3 

1.  27-3 

1.  46-3 

1965.  2 

1.  71-3 

1.  83-3 

2.  11-3 

2.  59-3 

3.30-3 

3.  90-3 

65 

2040.  2 

8.  20-4 

8.  40-4 

9.  00-4 

1.  02-3 

1.  23-3 

1.  42-3 

2031.  4 

1.  66-3 

1.  77-3 

2.  03-3 

2  31-3 

3.  19-3 

3.  77-3 

66 

2127.  8 

7.  93-4 

8.  15-4 

8.  74-4 

9.  95-4 

1.  20-3 

1.  39-3 

2139.  8 

1.  61-3 

1.72-3 

1.  99-3 

2.  43-3 

3.  09-3 

3.  65-3 

67 

2217.  5 

7  69-4 

7  89-4 

8.  47-4 

9.  65-4 

1.  16-3 

1.  35-3 

2230.  6 

1.  56-3 

1.  67-3 

1.  93-3 

2.  33-3 

2.  99-3 

3.  53-3 

68 

2309.  6 

7.  42-4 

7  61-4 

8.  18-4 

9.  31-4 

1.  12-3 

1. 30-3 

2323.  8 

1.  52-3 

1. 62-3 

1.  87-3 

2.  28-3 

2.  90-3 

3.  42-3 

69 

2404.  0 

7.  13-4 

7.  32-4 

7.  86-4 

8.  95-4 

1.  08-3 

1.  23-3 

2419.3 

1. 47-3 

1.  57-3 

1.  81-3 

2.  20-3 

2.  80-3 

3.  32-3 

70 

2300.  9 

6.  82-4 

6.  99-4 

7.  50-4 

8.  33-4 

1.  03-3 

1.  19-3 

2517.  4 

I.  43-3 

1. 32-3 

1.  75-3 

2.  13-3 

2.71-3 

3.  21-3 

71 

2600.  1 

6  46-4 

6.  63-4 

7.  10-4 

8.  03-4 

9.  68-4 

l.  13-3 

2617.  9 

1.38-3 

1.  47-3 

1.  69-3 

2.  06-3 

2.  61-3 

3.  11-3 

72 

2701.  9 

6.  06-4 

6.  20-4 

6.  61-4 

7.  47-4 

8.  93-4 

1.  04-3 

2721.  0 

1.  34-3 

1.  43-3 

1.  64-3 

1.  99-3 

2.  53-3 

3.  02-3 

73 

2806.  3 

5.  56-4 

3.  67-4 

6.  02-4 

6.  75-4 

8.  04-4 

9.  37-4 

2826.  8 

1.29-3 

1.  38-3 

1.  58-3 

1.  93-3 

2.  44-3 

2.  92-3 

74 

2913.  3 

4.  96-4 

5.  04-4 

5.  29-4 

5.  87-4 

6.  91-4 

8.  04-4 

2933.  3 

1.  25-3 

1.  33-3 

1.  53-3 

1.  86-3 

2.  36-3 

2.  84-3 

73 

3023.  1 

4.  36-4 

4.  39-4 

4.  36-4 

4.  98-4 

5.  78-4 

6.  70-4 

3046.  3 

1.  21-3 

1.  29-3 

1.  48-3 

1.  80-3 

2.  28-3 

2.  73-3 

76 

3135.  9 

4.  16-4 

4.  20-4 

4.  35-4 

4.  74-4 

3.  30-4 

6.  38-4 

3160.  5 

1.  17-3 

1. 25-3 

1.  43-3 

1.  74-3 

2.  20-3 

2.  66-3 

77 

3251.  6 

3.  62-4 

3.  62-4 

3.  69-4 

3.  94-4 

4.  49-4 

5.  18-4 

3277.  4 

1.  13-3 

1. 21-3 

1.  38-3 

1.68-3 

2.  12-3 

2.  58-3 

78 

3370.  0 

2.  97-4 

2.  93-4 

2.  91-4 

3.01-4 

3.  33-4 

3.  78-4 

3397.  3 

1.  09-3 

1.  17-3 

1.  33-3 

1.  62-3 

2.  05-3 

2.  50-3 

79 

3490.  7 

3.  62-4 

3.  64-4 

3.  74-4 

4.  05-4 

4.  67-4 

5.  44-4 

3520.  2 

1.06-3 

1. 13-3 

1.  29-3 

1.  56-3 

1.  98-3 

2.  41-3 

GO 

3614.  1 

4.  43-4 

4.  34-4 

4. 82-4 

3.  41-4 

6.  44-4 

7.  66-4 

3646.  2 

1.  02-3 

1. 09-3 

1.  24-3 

1.  31-3 

1.  91-3 

2.  34-3 

81 

3740.  5 

3.  77-4 

3. 82-4 

3.  98-4 

4.  37-4 

3.  12-4 

6.  03-4 

3773.  4 

9.  83-4 

1. 05-3 

1.  20-3 

1.  43-3 

1.  84-3 

2.  26-3 

82 

3870.  3 

3.  90-4 

3.  96-4 

4.  16-4 

4.61-4 

3.  44-4 

6.  46-4 

3907.  9 

9.  49-4 

1. 01-3 

1.  15-3 

1.  40-3 

1.  77-3 

2.  18-3 

83 

4003.  8 

4.  13-4 

4. 21-4 

4.  47-4 

3. 02-4 

3.  99-4 

7. 16-4 

4043.  7 

9.  14-4 

9. 72-4 

1.  11-3 

1.33-3 

1.  71-3 

2.  10-3 

84 

4140. 4 

4.  26-4 

4.  36-4 

4.  66-4 

3.  27-4 

6.  33-4 

7.  62-4 

4183.  0 

8.  80-4 

9. 33-4 

1.  07-3 

1.29-3 

1.  64-3 

2.  03-3 

85 

4280.  6 

4.  32-4 

4.  43-4 

4.  74-4 

3.  40-4 

6.  51-4 

7.  85-4 

4325.  8 

8.  44-4 

8. 97-4 

1.02-3 

1.  24-3 

1.  37-3 

1.95-3 

86 

4424.  2 

4. 32-4 

4.  44-4 

4.  77-4 

5.  45-4 

6.  38-4 

7.  96-4 

4472.  3 

8.  07-4 

8. 57-4 

9.  73-4 

1.  18-3 

1.  50-3 

1.  86-3 

87 

4371.  5 

4.  33-4 

<.  45-4 

4. 78-4 

5.  47-4 

6.  62-4 

8. 02-4 

4622.  5 

7.  44-4 

7. 89-4 

8.  96-4 

1.09-3 

1.  38-3 

1.  72-3 

88 

4722.  4 

4.  36-4 

4. 49-4 

4. 83-4 

5.  52-4 

6.  69-4 

8.  11-4 

4773.  0 

1.  94-4 

1.89-4 

1.82-4 

1.79-4 

1.  86-4 

2.  02-4 

89 

4877.2 

4.  36-4 

4. 69-4 

3.  05-4 

5. 78-4 

6.  99-4 

8.  46-4 

4910.  0 

1.  90-4 

1.87-4 

1.83-4 

1.83-4 

1.  97-4 

2.  17-4 

90 

5036.  3 

3.  39-4 

3.  74-4 

6. 14-4 

6.  95-4 

8.  30-4 

9. 92-4 

3048.  4 

7.  23-5 

6. 72-5 

5.  83-5 

3.  05-5 

4.  66-5 

4.  77-5 

91 

5187.4 

3.  66-4 

3.  69-4 

3.  82-4 

4. 12-4 

4.  69-4 

3.41-4 

5200.  7 

2.  44-4 

2. 30-4 

2.  68-4 

3. 07-4 

3.  77-4 

4.  62-4 

92 

5330.  3 

2.  75-4 

2.  75-4 

2. 78-4 

2.  94-4 

3.  27-4 

3.71-4 

3367.  1 

3.  00-4 

3. 09-4 

3.  32-4 

3.81-4 

4. 66-4 

5.  68-4 

Al  -  F24  Al  -  F2S 


Z 

A  E 

E'«.  002 

E'«.  01 

E 03 

E'o.  07 

E'«. 13 

E'».  28 

A  E 

E'«.  002 

E'-  01 

E'».  03 

E'».  07 

E  '**.  13 

E'“.  28 

60 

1708.  2 

5.  67-4 

5.  65-4 

5.  70-4 

6.  02-4 

6.  71-4 

7.  57-4 

1724. 8 

4.  05-4 

4.  05-4 

4.  15-4 

4.  49-4 

5.  17-4 

5.  97-4 

61 

1791.  8 

5.  30-4 

5.  48-4 

3.  54-4 

3.  84-4 

6.  32-4 

7.  31-4 

1809.  9 

3.91-4 

3.  91-4 

4.  01-4 

4.  34-4 

5.  00-4 

3.  74-4 

62 

1877.  2 

3.  33-4 

3.31-4 

3.  37-4 

3.  67-4 

6.  33-4 

7.  07-4 

1897.  0 

3.  76-4 

3.  77-4 

3.  87-4 

4.  20-4 

4.  84-4 

3.  33-4 

63 

1964.  6 

5  16-4 

3.  13-4 

5.  22-4 

5.  31-4 

6.  14-4 

6.  83-4 

1986.  2 

3.  63-4 

3.  64-4 

3.  74-4 

4.  06-4 

4.  69-4 

5.  33-4 

64 

2034.  0 

3.  01-4 

3.  00-4 

5.  07-4 

5.  35-4 

3.  97-4 

6.  64-4 

2077.  4 

3.  30-4 

3.  51-4 

3.  62-4 

3. 93-4 

4.  33-4 

3.  15-4 

65 

2143.  3 

4.  86-4 

4.  83-4 

4.  92-4 

3.  20-4 

3.  80-4 

6.  44-4 

2170.  7 

3.  38-4 

3. 40-4 

3.  50-4 

3.  80-4 

4.  39-4 

4.  97-4 

66 

2238.  5 

4.  72-4 

4.  71-4 

4.  78-4 

5.  05-4 

5.  63-4 

6.  26-4 

2266.  0 

3.  27-4 

3. 28-4 

3.  38-4 

3.  68-4 

4.  25-4 

4.  81-4 

67 

2333.  6 

4.  58-4 

4.  38-4 

4.  65-4 

4.  91-4 

5.  48-4 

6.  09-4 

2363.  4 

3.  16-4 

3. 17-4 

3.  27-4 

3.  56-4 

4.  11-4 

4.  66-4 

68 

2430.  7 

4.  45-4 

4. 45-4 

4.  52-4 

4.  78-4 

3.  33-4 

3.  93-4 

2462.  9 

3.  03-4 

3. 07-4 

3. 17-4 

3.  43-4 

3.  98-4 

4.  31-4 

69 

2329.  7 

4.  33-4 

4. 32-4 

4.  40-4 

4.  65-4 

3.  19-4 

3.  77-4 

2364.  3 

2.  95-4 

2.  97-4 

3.  07-4 

3.  34-4 

3.  86-4 

4.  38-4 

70 

2630.  6 

4.  21-4 

4.  21-4 

4.  28-4 

4.  32-4 

5.  03-4 

3.  63-4 

2668.  2 

2.  85-4 

2.  87-4 

2.  97-4 

3.  23-4 

3.  74-4 

4.  25-4 

71 

2733.  5 

4.  10-4 

4.  10-4 

4.  17-4 

4.  41-4 

4.  92-4 

3.  49-4 

2773.  9 

2.  76-4 

2. 78-4 

2.  88-4 

3.  13-4 

3.  62-4 

4.  12-4 

72 

2838.  2 

3.  99-4 

3.  99-4 

4.  06-4 

4.  29-4 

4.  79-4 

5.  36-4 

2881. 8 

2.  67-4 

2.  69-4 

2.  79-4 

3.  04-4 

3.  31-4 

4.  01-4 

73 

2944.  9 

3.  89-4 

3. 89-4 

3.  96-4 

4.  18-4 

4.  67-4 

3.  23-4 

2991.7 

2.  39-4 

2. 61-4 

2.  70-4 

2.  94-4 

3,  41-4 

3.  89-4 

74 

3033.  5 

3.  79-4 

3.  79-4 

3.  86-4 

4.  08-4 

4.  36-4 

5.  11-4 

3103.  8 

2.  51-4 

2.  53-4 

2.  62-4 

2.  86-4 

3.  30-4 

3.  79-4 

73 

3164.  0 

3.  70-4 

3.  70-4 

3.  76-4 

3.  98-4 

4.  43-4 

4.  99-4 

3218.  0 

2.  43-4 

2. 45-4 

2.  34-4 

2.  77-4 

3.  20-4 

3.  68-4 

76 

3276.  5 

3.61-4 

3.  61-4 

3.  67-4 

3.  88-4 

4.  34-4 

4.  87-4 

3334.  3 

2.  36-4 

2.  38-4 

2.  46-4 

2.  69-4 

3,  11-4 

3.  38-4 

77 

3390.  8 

3.  52-4 

3. 32-4 

3.  38-4 

3.  79-4 

4.  23-4 

4. 76-4 

3452.  7 

2. 29-4 

2.  31-4 

2.  39-4 

2.  61-4 

3.  02-4 

3.  48-4 

78 

3307.  0 

3.  44-4 

3.  44-4 

3. 50-4 

3.  70-4 

4. 13-4 

4. 66-4 

3373.  3 

2. 22-4 

2.  24-4 

2.  32-4 

2.  33-4 

2.  93-4 

3.  39-4 

79 

3623.  2 

3.  33-4 

3.  36-4 

3.  41-4 

3.  61-4 

4.  04-4 

4.  53-4 

3696.  0 

2.  16-4 

2.  18-4 

2.  23-4 

2.  46-4 

2,  84-4 

3.  29-4 

80 

3743.  2 

3.  28-4 

3.  28-4 

3.  33-4 

3.  33-4 

3. 94-4 

4. 43-4 

3820.  8 

2. 10-4 

2. 11-4 

2.  19-4 

2.  39-4 

2.  76-4 

3. 20-4 

81 

3867.  1 

3.  20-4 

3.  20-4 

3. 23-4 

3.  43-4 

3. 83-4 

4.  33-4 

3947.  9 

2. 03-4 

2.  03-4 

2.  12-4 

2.  32-4 

2.  68-4 

3. 11-4 

82 

3990.  9 

3.  12-4 

3.  13-4 

3. 18-4 

3.  36-4 

3.  76-4 

4. 23-4 

4077.  1 

1. 98-4 

1.  99-4 

2.  06-4 

2.  23-4 

2.  60-4 

3.  03-4 

83 

4116.6 

3.  03-4 

3.  03-4 

3. 10-4 

3.  29-4 

3, 67-4 

4.  13-4 

4208.  4 

1. 92-4 

1.  93-4 

2.  00-4 

2. 18-4 

2.  33-4 

2.  94-4 

84 

4244.  2 

2.  98-4 

2.  98-4 

3.  03-4 

3.  21-4 

3. 38-4 

4.  06-4 

4342. 0 

1.  86-4 

1.  88-4 

1.  94-4 

2.  12-4 

2. 43-4 

2.  86-4 

83 

4373.  6 

2.  91-4 

2.91-4 

2. 96-4 

3.  14-4 

3.  31-4 

3.  97-4 

4477.  7 

1.  81-4 

1.  82-4 

1.  88-4 

2.  03-4 

2.  37-4 

2.  77-4 

86 

4504.9 

2.  86-4 

2. 86-4 

2. 92-4 

3. 10-4 

3.  47-4 

3. 94-4 

4615.6 

1. 76-4 

1. 77-4 

1.  83-4 

1.99-4 

2,  30-4 

2.  68-4 

87 

4638.  1 

3.  04-4 

3. 07-4 

3. 18-4 

3.  44-4 

3.  92-4 

4.  30-4 

4733.  8 

1.  70-4 

1.  71-4 

1.77-4 

1.93-4 

2.  23-4 

2.  60-4 

88 

4776,  7 

8.  04-4 

8.  53-4 

9.  75-4 

1.  18-3 

1.  30-3 

1.  86-3 

4898.  1 

1. 63-4 

i. 66-4 

1.  71-4 

1.86-4 

2. 13-4 

2.  31-4 

89 

4934.  7 

7.  41-4 

7.  87-4 

8.  96-4 

1.  09-3 

1.38-3 

1.  72-3 

3042.  7 

1.  39-4 

1.  60-4 

1.  65-4 

1.  79-4 

2.  07-4 

2.  41-4 

90 

3096.  8 

7.  07-4 

7.  30-4 

8. 34-4 

1.  04-3 

1.32-3 

1.  64-3 

3189.  3 

1.  33-4 

1.  34-4 

1.  38-4 

1.71-4 

1.  97-4 

2.  30-4 

91 

3263.  2 

6.  77-4 

7.  19-4 

8.  18-4 

9.  93-4 

1.  26-3 

1. 36-3 

3338.  5 

1.  46-4 

1.  46-4 

1.  30-4 

1.62-4 

1.  86-4 

2.  16-4 

92 

3434.  0 

6.  32-4 

6. 91-4 

7.  87-4 

9.  33-4 

1.21-3 

1.  30-3 

3489. 8 

1.  37-4 

1.37-4 

1.39-4 

1.49-4 

1. 70-4 

1.  97-4 

116 


Atomic  Data  and  Nuclear  Data  Tables.  Voi.  48.  No.  1,  May  199  J 


H.  L.  ZHANG,  D.  H.  SAMPSON,  and  C.  J.  FONTES 


e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E’  in 

Units  of  Ziff  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  F26  At  -  F27 


z 

t£ 

E'=.  002 

E'=.  01 

E'=.  03 

E'«.  07 

E  '**.  15 

E  28 

AE 

E  '**.  002 

E'=.  01 

E'=.  03 

E'«.  07 

E'e.  15 

E  28 

60 

1823.  6 

9.  61-4 

8.  91-4 

7.  61-4 

6.  20-4 

5.  22-4 

4.  96-4 

1827.  4 

5.  44-3 

5.  79-3 

6.  59-3 

7.  88-3 

9. 68-3 

1. 14-2 

61 

1912.  0 

8.  85-4 

8. 16-4 

6.  89-4 

5.  48-4 

4.  45-4 

4.  09-4 

1916.  0 

5.  23-3 

5.  57-3 

6.  34-3 

7.  56-3 

9.  27-3 

1.09-2 

62 

2002.  5 

8.  22-4 

7.  55-4 

6.  32-4 

4.  92-4 

3.  87-4 

3.  47-4 

2006.  7 

5.  04-3 

5. 37-3 

6.  09-3 

7.  26-3 

8.  88-3 

1.  04-2 

63 

2095.  1 

7.  66-4 

7.  02-4 

5.  82-4 

4.  46-4 

3.  40-4 

2.  96-4 

2099. 4 

4.  86-3 

5.  17-3 

5.  87-3 

6.  99-3 

8.  53-3 

9.  97-3 

64 

2189.  8 

7.  16-4 

6.  54-4 

5.  38-4 

4.  04-4 

3.  00-4 

2.  53-4 

2194.  3 

4.  70-3 

4. 99-3 

5.  66-3 

6.  73-3 

8.  20-3 

9.  56-3 

65 

2286.  5 

6.  70-4 

6.  10-4 

4.  98-4 

3.  68-4 

2.  64-4 

2.  16-4 

2291.  2 

4.  54-3 

4. 82-3 

5.  46-3 

6.  48-3 

7.  89-3 

9.  19-3 

66 

2385.  4 

6.  29-4 

5.  71-4 

4.  61-4 

3.  35-4 

2.  33-4 

1.  84-4 

2390.  3 

4.  38-3 

4. 66-3 

5.  27-3 

6.  24-3 

7.  59-3 

8.  84-3 

67 

2486.  4 

5.  90-4 

5.  34-4 

4.  29-4 

3.  06-4 

2.  05-4 

1.  55-4 

2491.  4 

4.  24-3 

4. 50-3 

5.  09-3 

6.  02-3 

7.  32-3 

8.  51-3 

60 

2589.  4 

5.  55-4 

5.  01-4 

3.  99-4 

2.  80-4 

1.  81-4 

1.  31-4 

2594.  7 

4.  10-3 

4. 35-3 

4.  91-3 

5.  81-3 

7.  05-3 

8.  20-3 

69 

2694.  6 

5.  23-4 

4,  70-4 

3.  72-4 

2.  57-4 

1.  60-4 

1.  10-4 

2700.  1 

3.  96-3 

4.  20-3 

4.  74-3 

5.  60-3 

6.  80-3 

7.  90-3 

70 

2802.  0 

4.  93-4 

4.  43-4 

3.  47-4 

2.  36-4 

1.  42-4 

9.  21-5 

2807.  7 

3.  84-3 

4. 06-3 

4.  58-3 

5.  41-3 

6.  56-3 

7.  62-3 

71 

2911. 4 

4.  66-4 

4. 17-4 

3.  26-4 

2.  18-4 

1.  26-' 

7.  71-5 

2917.  3 

3.  71-3 

3.  93-3 

4.  43-3 

5.  22-3 

6.  33-3 

7.  36-3 

72 

3023. 0 

4.  41-4 

3.  94-4 

3.  06-4 

2.  02-4 

1.  13-4 

6.  47-5 

3029.  2 

3.  59-3 

3. 80-3 

4.  28-3 

5.  04-3 

6.  11-3 

7.  11-3 

73 

3136. 8 

4.  18-4 

3.  74-4 

2  89-4 

1.  88-4 

1.  02-4 

5.  47-5 

3143.  2 

3.  48-3 

3.  68-3 

4.  14-3 

4.  87-3 

5.  90-3 

6.  87-3 

74 

3252. 7 

3.  98-4 

3.  55-4 

2.  73-4 

1.  76-4 

9.  25-5 

4.  69-5 

3259.  4 

3.  37-3 

3.  56-3 

4.  00-3 

4.  71-3 

5.  70-3 

6.  64-3 

75 

3370.  7 

3.  79-4 

3.  38-4 

2.  59-4 

1.  66-4 

8. 54-5 

4.  12-5 

3377.  7 

3.  26-3 

3. 45-3 

3.  87-3 

4.  55-3 

5.  51-3 

6.  42-3 

76 

3491.  0 

3.  62-4 

3.  22-4 

2.  47-4 

1.  57-4 

7.  99-5 

3.  72-5 

3498.  2 

3.  16-3 

3. 34-3 

3.  75-3 

4.  40-3 

5.  32-3 

6.  22-3 

77 

3613.  4 

3.  47-4 

3.  09-4 

2.  36-4 

1.  50-4 

7.  59-5 

3. 49-5 

3621.0 

3.  06-3 

3. 23-3 

3.  63-3 

4.  26-3 

5.  15-3 

6.  02-3 

70 

3738.  0 

3.  33-4 

2.  96-4 

2.  27-4 

1.  45-4 

7.  33-5 

3.  41-5 

3745.  9 

2.  97-3 

3. 13-3 

3.  51-3 

4.  12-3 

4.  98-3 

5.  82-3 

79 

3864.  8 

3.21-4 

2. 86-4 

2.  19-4 

1.  40-4 

7. 19-5 

3. 45-5 

3873.  1 

2.  88-3 

3. 04-3 

3.  40-3 

3.  98-3 

4.  82-3 

5.  64-3 

80 

3993.  8 

3.  09-4 

2. 76-4 

2. 12-4 

1.  37-4 

7.  16-5 

3.  61-5 

4002.  5 

2.  79-3 

2. 94-3 

3.  29-3 

3.  86-3 

4.  66-3 

5.  46-3 

81 

4125.  1 

2.  99-4 

2.  67-4 

2. 06-4 

1.  34-4 

7.  21-5 

3. 86-5 

4134.  1 

2.  70-3 

2.  85-3 

3.  19-3 

3.  73-3 

4.  51-3 

5.  29-3 

82 

4250.  5 

2. 90-4 

2. 59-4 

2.  01-4 

1.32-4 

7.  34-5 

4. 19-5 

4268.  0 

2.  62-3 

2.  76-3 

3.  09-3 

3.  62-3 

4.  37-3 

5.  13-3 

83 

4394.  2 

2.  82-4 

2.  52-4 

1.  96-4 

1.  31-4 

7.  53-5 

4. 59-5 

4404.  1 

2.  54-3 

2. 68-3 

2.  99-3 

3.  50-3 

4.  23-3 

4.  97-3 

84 

4532.  2 

2. 74-4 

2.  46-4 

1.  93-4 

1.  31-4 

7,  78-5 

5.  04-5 

4542.  3 

2.  47-3 

2. 60-3 

2.  90-3 

3.  40-3 

4.  10-3 

4.  82-3 

85 

4672.  4 

2.  67-4 

2.  40-4 

1.89-4 

1.  30-4 

8.  07-5 

5. 53-5 

4683.  1 

2.  39-3 

2. 52-3 

2.  81-3 

3.  29-3 

3.  98-3 

4.  68-3 

86 

4814.  8 

2.61-4 

2.  35-4 

1.87-4 

1.  31-4 

8. 39-5 

6. 06-5 

4826.  1 

2.  32-3 

2. 45-3 

2.  73-3 

3.  19-3 

3.  86-3 

4.  54-3 

87 

4959.  6 

2.  55-4 

2.31-4 

1.85-4 

1.  31-4 

8.  73-5 

6. 60-5 

4971.3 

2.  26-3 

2. 38-3 

2.  65-3 

3.  10-3 

3. 74-3 

4.  41-3 

88 

5106. 6 

2.  50-4 

2.  27-4 

1. 83-4 

1.32-4 

9. 09-5 

7.  16-5 

5118.9 

2.  19-3 

2. 31-3 

2.  57-3 

3.  01-3 

3. 63-3 

4.  28-3 

89 

5255.  9 

2. 45-4 

2.  23-4 

1.81-4 

1.  33-4 

9.  45-5 

7.  72-5 

5268.  8 

2.  13-3 

2. 24-3 

2.  SO-3 

2.  92-3 

3. 52-3 

4.  15-3 

90 

5407.  5 

2. 41-4 

2.  19-4 

1.  80-4 

1.  34-4 

9.  82-5 

8.  27-5 

5421.0 

2. 07-3 

2. 18-3 

2.  43-3 

2.  84-3 

3. 42-3 

4.  04-3 

91 

5561.  4 

2. 37-4 

2.  16-4 

1.78-4 

1.  36-4 

1.  02-4 

8. 82-5 

5575.  5 

2.01-3 

2. 12-3 

2.  36-3 

2. 76-3 

3. 32-3 

3.  92-3 

92 

5717.7 

2. 33-4 

2.  13-4 

1.77-4 

1.37-4 

1.  05-4 

9.  35-5 

5732.  4 

1.  96-3 

2. 06-3 

2.  30-3 

2.  68-3 

3. 23-3 

3.  82-3 

A1  -  F28  A1  -  F29 


Z 

AE 

E'«.  002 

E'«.  01 

E'«.  03 

m 

JB 

O 

>4 

E'-.  15 

E'».  28 

A  E 

E'».  002 

E'«.  01 

E'«.  03 

E'-.  07 

E'-.  15 

E'»*.  28 

60 

1833.  6 

2.  88-4 

2.  75-4 

2.  55-4 

2.  41-4 

2.  41-4 

2.  59-4 

1935.3 

2.  80-3 

2. 95-3 

3.  29-3 

3.  86-3 

4.  70-3 

5.  54-3 

61 

1927.  9 

3.  08-4 

2.  98-4 

2.  83-4 

2.  77-4 

2.  90-4 

3.  17-4 

2033.  1 

2.  68-3 

2. 82-3 

3.  15-3 

3.  69-3 

4.  48-3 

5.  27-3 

62 

2024.  9 

3.  14-4 

3.  06-4 

2.  95-4 

2.  93-4 

3.  12-4 

3.  42-4 

2133.  6 

2.  57-3 

2. 71-3 

3.  01-3 

3. 53-3 

4.  28-3 

5.  02-3 

63 

2124.6 

3.  12-4 

3. 05-4 

2.  96-4 

2.  97-4 

3.  20-4 

3.  50-4 

2236.  8 

2.  47-3 

2. 60-3 

2.  89-3 

3.  38-3 

4.  09-3 

4.  79-3 

64 

2227.  1 

3.  06-i 

3.  00-4 

2.  92-4 

2.  95-4 

3.  19-4 

3.  49-4 

2342.  7 

2. 37-3 

2.  49-3 

2.  77-3 

3.  24-3 

3.  91-3 

4.  58-3 

65 

2332.  3 

2.  98-4 

2.  92-4 

2.  86-4 

2.  90-4 

3.  14-4 

3.  44-4 

2451.  5 

2.  28-3 

2.  39-3 

2.  66-3 

3.  10-3 

3.  73-3 

4.  38-3 

66 

2440.  3 

2.  89-4 

2.  84-4 

2.  78-4 

2.  82-4 

3.  07-4 

3.  36-4 

2563.  1 

2.  18-3 

2. 30-3 

2.  55-3 

2.  97-3 

3.  59-3 

4.  19-3 

67 

2551.2 

2.  80-4 

2.  75-4 

2.  70-4 

2.  74-4 

2.  98-4 

3.  27-4 

2677.  6 

2.  10-3 

2.  20-3 

2.  45-3 

2.  85-3 

3.  44-3 

4.  01-3 

68 

2665.  0 

2.  70-4 

2.  65-4 

2.  61-4 

2.  66-4 

2.  89-4 

3.  17-4 

2795.  0 

2.  02-3 

2. 12-3 

2.  35-3 

2.  74-3 

3.  30-3 

3.  85-3 

69 

2781.7 

2.  60-4 

2.  56-4 

2.  52-4 

2.  57-4 

2.  80-4 

3.  07-4 

2915.  4 

l.  94-3 

2. 04-3 

2.  26-3 

2.  63-3 

3.  17-3 

3.  69-3 

70 

2901.  4 

2.  51-4 

2.  47-4 

2.  43-4 

2.  48-4 

2.  70-4 

2.  97-4 

3038.  8 

1.87-3 

1. 96-3 

2.  17-3 

2.  52-3 

3.  04-3 

3.  55-3 

71 

3024.  1 

2.  42-4 

2. 38-4 

2.  35-4 

2.  39-4 

2.  61-4 

2.  87-4 

3165.  3 

1.80-3 

1. 88-3 

2.  09-3 

2.  42-3 

2.  92-3 

3.  41-3 

72 

3150.  0 

2.  33-4 

2.  30-4 

2.  26-4 

2.  30-4 

2. 51-4 

2. 78-4 

3295.  0 

1.73-3 

1.81-3 

2.01-3 

2.  33-3 

2.  81-3 

3.  28-3 

73 

3279.  0 

2.  25-4 

2. 21-4 

2. 18-4 

2.  22-4 

2.  42-4 

2. 68-4 

3427.  8 

1.  67-3 

1.75-3 

1.93-3 

2.  24-3 

2.  70-3 

3.  16-3 

74 

3411.  1 

2.  17-4 

2.  13-4 

2. 10-4 

2.  14-4 

2.  33-4 

2.  59-4 

3563.  8 

1.60-3 

1. 68-3 

1.86-3 

2.  16-3 

2.  60-3 

3.  04-3 

75 

3546.  6 

2.  09-4 

2.  05-4 

2.  02-4 

2.  06-4 

2. 24-4 

2. 50-4 

3703.  2 

1.  55-3 

1.62-3 

1.79-3 

2.  08-3 

2.  50-3 

2.  93-3 

76 

3685.  3 

2.01-4 

1.98-4 

1.94-4 

1.  98-4 

2. 16-4 

2. 41-4 

3846.  0 

1.  49-3 

1.  56-3 

1.72-3 

2.  00-3 

2.41-3 

2.  83-3 

77 

3827.  5 

1.  94-4 

1.  90-4 

1.  87-4 

1.91-4 

2. 08-4 

2.  33-4 

3992.  1 

1.44-3 

1.  50-3 

1.66-3 

1.93-3 

2.  32-3 

2.  73-3 

78 

3973.  0 

1.87-4 

1.  83-4 

1.  80-4 

1.84-4 

2. CO-4 

2. 25-4 

4141.8 

1.39-3 

1.45-3 

1.  60-3 

1.86-3 

2.  24-3 

2.  63-3 

79 

4122.  1 

1.  80-4 

1.77-4 

1.74-4 

1.77-4 

1.  92-4 

2. 17-4 

4295.  0 

1.34-3 

1.  40-3 

1.  54-3 

1.79-3 

2.  16-3 

2.  54-3 

80 

4274.  8 

1.  73-4 

1.70-4 

1.67-4 

1.70-4 

1.  85-4 

2. 09-4 

4451.  9 

1.29-3 

1.  33-3 

1.  49-3 

1.  73-3 

2.  08-3 

2.  46-3 

81 

4431.2 

1.  67-4 

1.64-4 

1.61-4 

1.  64-4 

1. 78-4 

2.  02-4 

4612.  5 

1.  25-3 

1.30-3 

1.44-3 

1.67-3 

2.  01-3 

2.  37-3 

82 

4591.2 

1.61-4 

1.  58-4 

1.  55-4 

1.  57-4 

1. 71-4 

1.  94-4 

4776.  9 

1.20-3 

1.26-3 

1.  39-3 

1.61-3 

1.94-3 

2.  30-3 

83 

4755.  1 

1.  55-4 

1.  52-4 

1.  49-4 

1.  51-4 

1. 64-4 

1.87-4 

494S, 2 

1.  16-3 

1.22-3 

1.  34-3 

1.  55-3 

1.87-3 

2.  22-3 

84 

4922.  9 

1.  50-4 

1.47-4 

1.  44-4 

1.  46-4 

1. 58-4 

1.  80-4 

5117.4 

1.  12-3 

1. 17-3 

1.  29-3 

1.  50-3 

1.81-3 

2.  15-3 

85 

5094.7 

1.44-4 

1.  42-4 

1.39-4 

1.40-4 

1.  52-4 

1.73-4 

5293.  7 

1.  09-3 

1. 13-3 

1.25-3 

1.45-3 

1.75-3 

2. 08-3 

86 

5270.  6 

1.  39-4 

1.  37-4 

1.33-4 

1.35-4 

1. 46-4 

1.67-4 

5474.  2 

1.05-3 

1. 10-3 

1.21-3 

1.40-3 

1.  69-3 

2.  01-3 

87 

5450,  7 

1.  34-4 

1.  32-4 

1.29-4 

1.30-4 

1.  40-4 

1.60-4 

5658.  9 

1.01-3 

1. 06-3 

1.  17-3 

1.35-3 

1.  64-3 

1.  95-3 

88 

5635.  1 

1.30-4 

1.27-4 

1. 24-4 

1.25-4 

1.35-4 

1. 54-4 

S84e.  0 

9.  81-4 

1. 02-3 

1.  13-3 

1.31-3 

1.  58-3 

1.  88-3 

89 

5823.  8 

1.  25-4 

1.23-4 

1. 19-4 

1.20-4 

1.30-4 

1.48-4 

6041.  5 

9.  49-4 

9. 92-4 

1.09-3 

1.27-3 

1.  53-3 

1.  82-3 

90 

6017.  1 

1.21-4 

1.  18-4 

1. 15-4 

1. 16-4 

1.25-4 

1.  42-4 

6239.  7 

9.  18-4 

9. 60-4 

1.06-3 

1.23-3 

I.  48-3 

1.77-3 

91 

6215.0 

1. 17-4 

1.  14-4 

1. 11-4 

1. 11-4 

1.20-4 

1.36-4 

0442.  5 

8. 88-4 

9.  28-4 

1.02-3 

1.  19-3 

1.  43-3 

1.71-3 

92 

6417.6 

1. 13-4 

1.  10-4 

1.07-4 

1.07-4 

1.  15-4 

1.30-4 

6650  2 

8. 59-4 

8.  98-4 

9.  90-4 

1.  15-3 

1.  39-3 

1.  66-3 
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TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  2  and  Scattered  Electron  Energy  E'  in 

Units  of  Z\ ir  Rydbergs,  60  <  2  <  92 
See  page  96  for  Explanation  of  Tables 


z 

IE 

E'».  002 

E'«.  01 

A1  -  F30 

E'*.03  E'«.  07 

E 13 

E'».  20 

6  E 

E  002 

E 01 

A1  -  F31 

E'=.  03 

E'=.  07 

E'=.  15 

E'».  28 

60 

2052.  5 

4.  95-4 

5.  02-4 

5.  27-4 

5.  08-4 

6.  97-4 

8,  23-4 

2036.  1 

8,  04-4 

8.  51-4 

9.  63-4 

1.  16-3 

1.  43-3 

1.  76-3 

61 

2153.0 

4.  83-4 

4.  91-4 

5.  17-4 

5.  78-4 

6.  86-4 

8.  09-4 

2156.9 

7,  79-4 

8.  24-4 

9.  32-4 

1. 12-3 

1.  40-3 

1.  69-3 

62 

2256. 3 

4.  72-4 

4.  80-4 

5.  07-4 

5.  67-4 

6.  73-4 

7.  92-4 

2260. 6 

7.  55-4 

7.  98-4 

9.  02-4 

1.08-3 

1.  33-3 

1.  63-3 

63 

2362.  3 

4.  61-4 

4.  69-4 

4.  96-4 

5.  56-4 

6.  61-4 

7.  73-4 

2367.  0 

7.  31-4 

7. 73-4 

8.  73-4 

1  04-3 

1 .  20-2 

2.  56-3 

64 

2471  1 

4.  49-4 

4.  58-4 

4.  06-4 

3.  45-4 

6.  48-4 

7.  58-4 

2476. 2 

7.  08-4 

7.  48-4 

8.  44-4 

1.01-3 

1.  26-3 

1.  50-3 

65 

2582.  8 

4.  38-4 

4.  47-4 

4.  75-4 

5.  33-4 

6.  33-4 

7.  42-4 

2588.  3 

6.  83-4 

7.  23-4 

8.  16-4 

9.  75-4 

1.  21-3 

l.  45-3 

66 

2697  3 

4.27-4 

4.  36-4 

4.  64-4 

5.  22-4 

6.  21-4 

7.  25-4 

2703.  2 

6.  63-4 

7. 00-4 

7.  89-4 

9.  41-4 

1.  17-3 

1.  39-3 

67 

2814.  7 

4.  16-4 

4.  25-4 

4.  53-4 

5.  10-4 

6.  07-4 

7.  08-4 

2821.  2 

6.  41-4 

6.  76-4 

7.  62-4 

9.  08-4 

1.  13-3 

1.  34-3 

68 

2935.  0 

4.  05-4 

4. 14-4 

4.  42-4 

4.  98-4 

3.  93-4 

6.  92-4 

2942.  1 

6. 20-4 

6.  54-4 

7.  36-4 

8.  76-4 

1.  09-3 

1.  29-3 

69 

3058.  4 

3.  95-4 

4. 04-4 

4.  31-4 

4.  86-4 

3.  79-4 

6.  76-4 

3066. 0 

3.  99-4 

6.  32-4 

7. 11-4 

8. 45-4 

1.03-3 

1.23-3 

70 

3184.  9 

3.  84-4 

3.  93-4 

4.  20-4 

4.  74-4 

5.  63-4 

6,  60-4 

3193.  1 

3.  79-4 

6.  10-4 

6.  86-4 

8.  13-4 

1.  01-3 

1.  20-3 

71 

3314.  4 

3.  74-4 

3. 83-4 

4.  09-4 

4.  61-4 

3.  51-4 

6.  44-4 

3323.  3 

3.  39-4 

5.  90-4 

6.  62-4 

7.  86-4 

9.  73-4 

1.  16-3 

72 

3447.  1 

3.  63-4 

3. 72-4 

3.  98-4 

4.  49-4 

5.  37-4 

6.  28-4 

3456.  7 

3.  41-4 

3.  70-4 

6.  39-4 

7. 59-4 

9.  40-4 

1.  12-3 

73 

3583.  1 

3.  53-4 

3.  62-4 

3.  87-4 

4.  38-4 

5.  23-4 

6.  13-4 

3593. 3 

5.  22-4 

5.  50-4 

6.  17-4 

7. 31-4 

9.  06-4 

1.08-3 

74 

3722.  3 

3.  44-4 

3. 52-4 

3.  76-4 

4.  26-4 

3.  09-4 

3.  98-4 

3733.  3 

5.  04-4 

5.  31-4 

5.  93-4 

7. 05-4 

8.  73-4 

1.  04-3 

75 

3864.  8 

3.  34-4 

3. 42-4 

3.  66-4 

4.  14-4 

4.  93-4 

3.  83-4 

3876.  7 

4.  87-4 

3.  12-4 

3.  73-4 

6.  80-4 

8.  42-4 

1.  01-3 

76 

4010.  8 

3.  24-4 

3.  32-4 

3.  56-4 

4.  02-4 

4.  82-4 

5.  68-4 

4023.  5 

4.  70-4 

4.  94-4 

5.  53-4 

6. 35-4 

8.  11-4 

9.  73-4 

77 

4160.  2 

3.  15-4 

3.  23-4 

3.  45-4 

3.  91-4 

4.  68-4 

5.  54-4 

4173. 8 

4.  53-4 

4.  77-4 

3.  33-4 

6. 31-4 

7.  82-4 

9.  40-4 

78 

4313.2 

3.05-4 

3. 13-4 

3.  35-4 

3.  80-4 

4.  53-4 

5.  39-4 

4327.  7 

4.  37-4 

4. 60-4 

3.  14-4 

6. 08-4 

7.  33-4 

9.  07-4 

79 

4469.  7 

2.  96-4 

3. 04-4 

3.  25-4 

3. 69-4 

4.  42-4 

5.  23-4 

4485.  2 

4.  22-4 

4. 43-4 

4.  93-4 

3.  86-4 

7.  26-4 

8.  76-4 

80 

4630.  0 

2.  88-4 

2. 95-4 

3.  16-4 

3.  58-4 

4.  29-4 

3.  10-4 

4646.  5 

4.  07-4 

4. 27-4 

4.  77-4 

3.  64-4 

6.  99-4 

8.  45-4 

81 

4794.  0 

2.  79-4 

2.  86-4 

3.  06-4 

3. 47-4 

4.  16-4 

4.  96-4 

4811. 6 

3. 92-4 

4. 12-4 

4. 39-4 

S. 43-4 

6.  73-4 

8.  13-4 

82 

4961.  8 

2.  71-4 

2. 77-4 

2.  97-4 

3.  36-4 

4.  04-4 

4,  82-4 

4980.  6 

3.  78-4 

3. 97-4 

4.  42-4 

5.  23-4 

6.  48-4 

7.  86-4 

83 

5133.  6 

2.  62-4 

2.  69-4 

2.  88-4 

3. 26-4 

3.  91-4 

4. 68-4 

5153.  6 

3. 64-4 

3.  82-4 

4.  25-4 

5.  03-4 

6.  23-4 

7.  58-4 

84 

5309.  4 

2.  54-4 

2. 61-4 

2.  79-4 

3.  16-4 

3.  80-4 

4. 35-4 

5330.  7 

3.  31-4 

3.  68-4 

4.  09-4 

4.  84-4 

6.  00-4 

7.31-4 

85 

5489.  4 

2.  46-4 

2. 52-4 

2.  70-4 

3. 06-4 

3.  68-4 

4.  41-4 

3511.  9 

3. 38-4 

3.  34-4 

3.  94-4 

4.  66-4 

3.  77-4 

7.  04-4 

86 

5673.  5 

2.  38-4 

2.  44-4 

2.61-4 

2. 96-4 

3.  36-4 

4,  27-4 

3697.  4 

3. 25-4 

3.  41-4 

3.  79-4 

4. 48-4 

5.  55-4 

6.  78-4 

87 

5861.9 

2.31-4 

2. 37-4 

2.  53-4 

2.  87-4 

3.  45-4 

4. 14-4 

5887.  3 

3.  13-4 

3.  28-4 

3.  64-4 

4.  31-4 

5.  34-4 

6.  52-4 

88 

6054.  8 

2.  23-4 

2.  29-4 

2.  45-4 

2. 78-4 

3.  34-4 

4.  01-4 

6081.  7 

3.01-4 

3. 15-4 

3.  30-4 

4. 14-4 

5.  13-4 

6.  27-4 

89 

6252.  3 

2.  16-4 

2.  22-4 

2. 37-4 

2. 69-4 

3.  23-4 

3. 88-4 

6280.  8 

2. 89-4 

3.  03-4 

3.  37-4 

3. 98-4 

4.  93-4 

6. 03-4 

90 

6454.  4 

2. 09-4 

2.  14-4 

2.  29-4 

2. 60-4 

3.  12-4 

3.  73-4 

6484.  5 

2.  78-4 

2.  91-4 

3.  24-4 

3.  82-4 

4.  74-4 

5.  79-4 

91 

6661. 3 

2. 02-4 

2.  07-4 

2.21-4 

2.  51-4 

3,  02-4 

3. 63-4 

6693. 1 

2.  67-4 

2.  80-4 

3.  11-4 

3.  67-4 

4.  53-4 

5.  56-4 

92 

6873,  1 

1.95-4 

2.  00-4 

2. 14-4 

2.  42-4 

2.  91-4 

3.  51-4 

6906.  7 

2.  37-4 

2. 69-4 

2.  98-4 

3.  52-4 

4.  36-4 

5.  34-4 

Z 

A  E 

E'».  002 

E'-.  01 

A1  -  Cl 

E'*=.  03 

E'-.  07 

E'°.  13 

E'»,  28 

A  E 

E  002 

E'».  01 

A1  -  G2 

E'«.  03 

E'«.  07 

E'«.  13 

28 

60 

840.  1 

1.  13-3 

1.01-3 

7.  80-4 

3.  17-4 

2.  75-4 

1.  29-4 

1046.  0 

1.  80-3 

1.  37-3 

1. 16-3 

6.  85-4 

3.  09-4 

1.  26-4 

61 

885.  4 

1.  08-3 

9.  56-4 

7.  40-4 

4. 90-4 

2.  60-4 

1.  22-4 

1099.  9 

1.  69-3 

1.  48-3 

1.09-3 

6.  43-4 

2.  89-4 

1. 17-4 

62 

931.8 

1.  02-3 

9.  07-4 

7.  03-4 

4. 65-4 

2.  47-4 

1.  13-4 

1135.  0 

1.  60-3 

1.  40-3 

1.  02-3 

6.  05-4 

2.  72-4 

1.  10-4 

63 

979.  2 

9.  70-4 

8. 62-4 

6.  68-4 

4, 43-4 

2.  33-4 

1.  09-4 

1211. 3 

1.  51-3 

I.  32-3 

9.  66-4 

5.  70-4 

2.  56-4 

1.03-4 

64 

1027.  5 

9.  23-4 

8. 21-4 

6.  37-4 

4.  21-4 

2.  23-4 

1.  04-4 

1268.  9 

1.  43-3 

1.  25-3 

9.  13-4 

5.  38-4 

2.  41-4 

9.  72-5 

65 

1076.  8 

8.  79-4 

7.  82-4 

6.  07-4 

4.  02-4 

2.  12-4 

9.  86-5 

1327.  7 

1.  33-3 

1.  18-3 

8.  64-4 

3.  09-4 

2.  28-4 

9.  16-3 

66 

1 127.  0 

8.  39-4 

7.  47-4 

3.  79-4 

3. 83-4 

2.  02-4 

9.  39-5 

1387.  8 

1.  29-3 

1.  12-3 

8. 20-4 

4.  82-4 

2.  15-4 

8.  66-3 

67 

1178.  1 

8.  02-4 

7.  14-4 

5.  54-4 

3.  66-4 

1.  93-4 

8.  95-5 

1449.  1 

1.  22-3 

1.07-3 

7.  78-4 

4.  57-4 

2.  04-4 

8.  19-5 

68 

1230.  1 

7.  67-4 

6.  83-4 

3.  30-4 

3.  30-4 

1.  84-4 

8.  33-5 

1511.  6 

1.  16-3 

1.  01-3 

7. 40-4 

4.  34-4 

1.  94-4 

7.  76-3 

69 

1283.  0 

7.  34-4 

6. 34-4 

3.  08-4 

3.  33-4 

1.  77-4 

8.  17-3 

1373.  3 

1.  11-3 

9.  67-4 

7.  03-4 

4.  13-4 

1.84-4 

7.  37-5 

70 

1336.  8 

7.  04-4 

6. 27-4 

4.  87-4 

3. 22-4 

1.  69-4 

7.  82-3 

1640.  3 

1.06-3 

9.  22-4 

6. 72-4 

3. 94-4 

1.73-4 

7.  00-3 

71 

1391.  4 

6.  76-4 

6. 02-4 

4.  67-4 

3  09-4 

1.62-4 

7.  49-3 

1706. 3 

1.01-3 

8.  81-4 

6.41-4 

3.  76-4 

1.67-4 

6.  66-5 

72 

1446.  8 

6.  30-4 

3.  79-4 

4.  49-4 

2,  96-4 

1.  33-4 

7.  18-5 

1774.  0 

9.  67-4 

8.  42-4 

6.  13-4 

3.  39-4 

1.  39-4 

6.  33-3 

73 

1303.0 

6.  23-4 

3.  37-4 

4.  32-4 

2,  83-4 

1.  49-4 

6.  89-3 

1847.  6 

9.  26-4 

8.  06-4 

3.  86-4 

3.  43-4 

1.  32-4 

6.  06-5 

74 

1360.0 

6.  02-4 

3.  36-4 

4.  16-4 

2.  74-4 

1.  44-4 

6.  63-5 

19;  2.  3 

8.  88-4 

7. 73-4 

3.  62-4 

3.  28-4 

1.  43-4 

3.  79-3 

73 

1617.  7 

3.  80-4 

3.  17-4 

4.  01-4 

2.  64-4 

1.38-4 

6.  37-5 

1983.  3 

8.  52-4 

7.  41-4 

3. 39-4 

3.  13-4 

1.  39-4 

3.  34-5 

76 

1676.  1 

5.  60-4 

4. 98-4 

3.  87-4 

2. 35-4 

1.33-4 

6. 14-3 

2035.  8 

8.  18-4 

7.  11-4 

5.  17-4 

3.  02-4 

1.33-4 

5.  30-3 

77 

1735.  3 

5.  40-4 

4. 81-4 

3.  73-4 

2. 46-4 

1.28-4 

3.91-3 

2129.  3 

7.  86-4 

6. 84-4 

4. 96-4 

2.  90-4 

1.28-4 

3.  08-5 

78 

1795.  1 

5. 22-4 

4. 63-4 

3.  61-4 

2.  37-4 

1.24-4 

3.  70-3 

2203.  9 

7.  36-4 

6. 37-4 

4. 77-4 

2.  70-4 

1.23-4 

4.  88-3 

79 

1853.  5 

5.  03-4 

4.  50-4 

3. 49-4 

2.  29-4 

1.  20-4 

3.  50-3 

2279.  8 

7.  28-4 

6. 33-4 

4. 39-4 

2.  68-4 

1.  18-4 

4.  68-3 

80 

1916.6 

4.  89-4 

4. 36-4 

3.  37-4 

2.  22-4 

1.  13-4 

3.  32-3 

2336.  9 

7.  01-4 

6. 10-4 

4. 42-4 

2.  38-4 

1.  14-4 

4.  30-3 

81 

1978,  2 

4.  74-4 

4.  22-4 

3.  27-4 

2. 13-4 

1.  12-4 

3.  14-3 

2435.  1 

6.  76-4 

3.  88-4 

4. 26-4 

2.  48-4 

1.09-4 

4.  33-5 

82 

2040.  3 

4.  60-4 

4. 09-4 

3. 17-4 

2.  08-4 

1.  08-4 

4.  98-3 

2314.  3 

6.  32-4 

3.  67-4 

4. 11-4 

2.  39-4 

1.  03-4 

4. 17-3 

83 

2103.  0 

4.  46-4 

3. 97-4 

3.  07-4 

2.  02-4 

1.  03-4 

4. 82-3 

2393.  1 

6.  30-4 

3.  47-4 

3. 97-4 

2.  31-4 

1.02-4 

4.  02-3 

84 

2166.2 

4.  33-4 

3.  83-4 

2.  98-4 

1.96-4 

1.  02-4 

4.  67-3 

2676.  9 

6.  08-4 

3.  28-4 

3  83-4 

2.  23-4 

9.  82-3 

3.  87-3 

83 

2229.  7 

4.21-4 

3. 74-4 

2. 90-4 

1.  90-4 

9.  85-3 

4.  33-5 

2759.  9 

3.  88-4 

3.  11-4 

3. 70-4 

2.  13-4 

9.  48-3 

3.  74-3 

86 

2293.  7 

4. 09-4 

3.  64-4 

2.  81-4 

1.  84-4 

9.  36-5 

4.  39-3 

2844. 0 

5.  69-4 

4. 94-4 

3. 38-4 

2.  08-4 

9.  16-3 

3.  61-3 

87 

2358.  1 

3,  98-4 

3. 54-4 

2.  74-4 

1.  79-4 

9.  29-3 

4.  27-3 

2929.  2 

3.  31-4 

4. 78-4 

3. 47-4 

2.  01-4 

8.  86-3 

3.  49-3 

88 

2422.  7 

3,  88-4 

3.  45-4 

2.  66-4 

1.74-4 

9.  03-5 

4. 14-3 

3013.  7 

3.  33-4 

4.  63-4 

3. 36-4 

1.93-4 

8.  37-3 

3.  38-3 

89 

2487.  7 

3.  78-4 

3. 36-4 

2.  39-4 

1.  70-4 

8. 78-3 

4.  03-3 

3103.  3 

3.  17-4 

4. 49-4 

3.  23-4 

1.  89-4 

8.  30-3 

3.  27-3 

90 

2332.  B 

3, 68-4 

3. 27-4 

2.  33-4 

1.63-4 

8.  34-3 

3.  92-3 

3192.  0 

3.  01-4 

4. 33-4 

3.  13-4 

1.83-4 

8.  04-3 

3.  16-3 

91 

2618.  1 

3.  39-4 

3.  19-4 

2.  46-4 

1.61-4 

8.  32-3 

3.01-3 

3281. 9 

4.  86-4 

4.  22-4 

3. 03-4 

1.  77-4 

7.  79-5 

3.  06-3 

92 

2683.  6 

3.  31-4 

3. 12-4 

2.  40-4 

1.  37-4 

8.  10-3 

3.71-3 

3372.  9 

4.71-4 

4. 09-4 

2. 96-4 

1.  72-4 

7.  33-3 

2.  97-3 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z|n-  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  03  A1  -  G4 


2 

£E 

E  002 

E'=.  01 

E'=.  03 

E'  07 

E  '=.  15 

E'=.  28 

6  E 

E'*=.  002 

E  '=.  01 

E '=.  03 

E  '=.  07 

E'=.  is 

E '=.  28 

60 

1052.2 

2.  23-3 

1.  96-3 

1.  45-3 

8.  75-4 

4.  07-4 

1.  72-4 

1066. 3 

1.  97-3 

1.73-3 

1.  28-3 

7.  78-4 

3.  66-4 

1.  56-4 

61 

1106.  7 

2.  12-3 

1.  86-3 

1.  38-3 

8.  31-4 

3.  86-4 

1.  63-4 

1122.  3 

1.  87-3 

1.64-3 

1.22-3 

7.  39-4 

3.  48-4 

1.  49-4 

62 

1162.  5 

2. 02-3 

1. 77-3 

1.  31-3 

7.  90-4 

3.  67-4 

1.  55-4 

1179.  4 

1.  78-3 

1.  56-3 

1.  16-3 

7.  02-4 

3.31-4 

1.  41-4 

63 

1219.6 

1.93-3 

1.  69-3 

1.  25-3 

7.  52-4 

3.  50-4 

1.  48-4 

1238.  0 

1.  69-3 

1.  48-3 

1.  10-3 

6.  68-4 

3.  15-4 

1.  35-4 

64 

1278.  0 

1.  S4-3 

1.  61—3 

1.  It— o 

7.  17-4 

3.  33-4 

1.  41-4 

1297.  9 

1.  61-3 

1.  42-3 

1.  05-3 

6.  37-4 

3.  00-  fi 

1.  22-4 

65 

1337.  7 

1.  75-3 

1.  54-3 

1.  14-3 

6.  84-4 

3. 18-4 

1.  34-4 

1339.  3 

1.  54-3 

1.35-3 

1.  00-3 

6.  07-4 

2.  86-4 

1.  22-4 

66 

1398.  7 

1.68-3 

1. 47-3 

1.  09-3 

6. 53-4 

3. 04-4 

1.  28-4 

1422.  0 

1.  47-3 

1.  29-3 

9.  56-4 

5.  80-4 

2.  73-4 

1.  17-4 

67 

1461.  0 

1.  60-3 

1. 40-3 

1.  04-3 

6.  24-4 

2.  90-4 

1.  23-4 

1486.  1 

1.  40-3 

1.23-3 

9.  14-4 

5.  54-4 

2.61-4 

1.  12-4 

68 

1524.  5 

I.  54-3 

1  35-3 

9.  93-4 

3.  97-4 

2.  77-4 

1.  17-4 

1551.  7 

1.  34-3 

1.  18-3 

8.  74-4 

5.  30-4 

2.  49-4 

1.  07-4 

69 

1589.  4 

1.  47-3 

1.  29-3 

9.  51-4 

5.  71-4 

2.  66-4 

1.  12-4 

1618.  6 

1.  29-3 

1.  13-3 

8.  37-4 

5.  07-4 

2.  39-4 

1.  02-4 

70 

1655.  6 

1.  41-3 

1.  23-3 

9.  11-4 

5.  47-4 

2.  54-4 

1.  08-4 

1687.  0 

1.23-3 

1.  08-3 

8.  02-4 

4.  86-4 

2.  29-4 

9.  79-5 

71 

1723.  1 

1.35-3 

1.  19-3 

8.  74-4 

5.  25-4 

2.  44-4 

1.  03-4 

1756.  7 

1.  18-3 

1.  04-3 

7.  69-4 

4.  66-4 

2.  19-4 

9.  39-5 

72 

1791.  8 

1.30-3 

1.  14-3 

8.  39-4 

5.  04-4 

2.  34-4 

9.  91-5 

1827.  9 

1.  14-3 

9.  96-4 

7.  38-4 

4.  47-4 

2.  11-4 

9.  01-5 

73 

1861.  9 

1. 25-3 

1.  09-3 

8.  06-4 

4.  84-4 

2.  25-4 

9.  51-5 

1900.  S 

1.  09-3 

9.  56-4 

7.  09-4 

4.  30-4 

2.  02-4 

8.  65-5 

74 

1933.3 

1.20-3 

1.  05-3 

7.  75-4 

4.  65-4 

2.  16-4 

9.  14-3 

1974.  5 

1.  05-3 

9.  19-4 

6.  82-4 

4.  13-4 

1.  94-4 

8.  32-5 

75 

2005.  9 

1.  16-3 

l.  01-3 

7.  46-4 

4.  48-4 

2.  08-4 

8.  79-3 

2049.  9 

1.  01-3 

8.  84-4 

6.  56-4 

3.  97-4 

1.  87-4 

8.  00-5 

76 

2079.  9 

1  « 2-3 

9.  76-4 

7.  19-4 

4.  31-4 

2.  00-4 

8.  47-5 

2126.  8 

9.  71-4 

8.  51-4 

6.31-4 

3.  82-4 

1.  80-4 

7.  70-5 

77 

2155.  1 

1.  08-3 

9.  40-4 

6.  92-4 

4.  15-4 

1.  93-4 

8.  15-5 

2205.  1 

9.  36-4 

8.  20-4 

6.  08-4 

3.  69-4 

1.  73-4 

7.  42-5 

78 

2231.6 

1.  04-3 

9.  07-4 

6.  68-4 

4.  00-4 

1.  86-4 

7.  86-5 

2284.  9 

9.  02-4 

7.91-4 

5.  86-4 

3.  55-4 

1.  67-4 

7.  15-5 

79 

2309.  4 

1.  00-3 

8.  75-4 

6.  44-4 

3.  86-4 

1.79-4 

7.  58-5 

2366.  1 

8.  70-4 

7.  62-4 

5.  65-4 

3.  43-4 

1.  61-4 

6.  90-5 

80 

2388.  6 

9.  67-4 

8.  45-4 

6.  22-4 

3.  73-4 

1.  73-4 

7.  31-3 

2448. 7 

8.  39-4 

7.  36-4 

5.  45-4 

3.  31-4 

1.  56-4 

6.  66-5 

81 

2469.  0 

9.  35-4 

8.  17-4 

6.01-4 

3.  60-4 

1.  67-4 

7.  06-5 

2332.  8 

8.  10-4 

7.  10-4 

5.  27-4 

3.  19-4 

1.  50-4 

6.  43-5 

82 

2550.  7 

9.  04-4 

7.  90-4 

5.  81-4 

3.  48-4 

1.  62-4 

6.  83-5 

2618.  4 

7.  83-4 

6. 86-4 

5.  09-4 

3.  09-4 

1.  45-4 

6.  22-5 

83 

2633.  7 

8. 74-4 

7. 64-4 

5.  62-4 

3. 37-4 

1.  56-4 

6.  60-5 

2705.  4 

7.  57-4 

6. 63-4 

4.  92-4 

2.  98-4 

1.  41-4 

6.  01-5 

84 

2717.  9 

8. 46-4 

7.  39-4 

5.  44-4 

3.  26-4 

1.  51-4 

6.  39-5 

2793.  9 

7.  32-4 

6.  42-4 

4.  76-4 

2.  89-4 

1.36-4 

5.  82-5 

85 

2803.  5 

8.  20-4 

7. 16-4 

5.  27-4 

3.  16-4 

1.  46-4 

6.  18-3 

2883.  8 

7.  08-4 

6.21-4 

4.  61-4 

2.  79-4 

1.32-4 

5.  64-5 

86 

2890.  4 

7.  94-4 

6. 94-4 

5.  11-4 

3.  06-4 

1.  42-4 

5.  99-5 

2975.  3 

6.  86-4 

6.01-4 

4.  46-4 

2.  70-4 

1.  28-4 

5.  46-5 

87 

2978.  5 

7.  70-4 

6. 73-4 

4.  95-4 

2.  96-4 

1.  37-4 

5.  80-5 

3068. 2 

6.  64-4 

5.  82-4 

4.  32-4 

2.  62-4 

!  24-4 

5.  29-5 

83 

3068.  0 

7.  47-4 

6.  53-4 

4.  80-4 

2.  87-4 

1.  33-4 

5.  62-5 

3162. 6 

6.  43-4 

5.  64-* 

4.  18-4 

2.  54-4 

1.0-4 

5.  13-5 

89 

3158.7 

7.  25-4 

6. 33-4 

4.  66-4 

2.  79-4 

1.  29-4 

3.  46-3 

3238. 3 

6.  23-4 

5.  47-4 

4.  06-4 

2.  46-4 

1.  16-* v 

4.  98-5 

90 

3250.  7 

7.  04-4 

6. 15-4 

4.  52-4 

2.  71-4 

1.  26-4 

5.  29-3 

3353.  9 

6.  05-4 

5.  30-4 

3.  93-4 

2.  39-4 

1.  13-4 

4.  84-5 

91 

3344.  0 

6. 84-4 

5.  97-4 

4.  39-4 

2.  63-4 

1.  22-4 

5.  14-5 

3454. 7 

5.  87-4 

5.  14-4 

3.  82-4 

2.  32-4 

1.  09-4 

4.  70-5 

92 

3438.  6 

6. 64-4 

5.  80-4 

4.  27-4 

2.  35-4 

1.  18-4 

5.  00-5 

3555.  1 

5.  69-4 

4.  99-4 

3.  70-4 

2.  25-4 

1.  06-4 

4.  57-5 

2 

LE 

E'».  002 

E'-.  01 

A1  -  G5 

E'».  03  E'».  07 

E'n.  15 

E'“. 28 

AE 

E'*.  002 

E'“.  01 

Al  -  G6 

E'-.  03 

E'».  07 

E'«.  15 

E'-.  28 

60 

1076.6 

1.  55-3 

1.36-3 

9.  90-4 

5.  77-4 

2.  52-4 

9.  81-5 

1249.  1 

i.  19-3 

1.06-3 

8.  18-4 

5.  41-4 

2.  89-4 

1.  39-4 

61 

1133.2 

1.  48-3 

1.  29-3 

9.  39-4 

5.  48-4 

2.  40-4 

9.  32-5 

1308.  8 

1.  13-3 

1.  00-3 

7.  77-4 

5.  14-4 

2.  74-4 

1.  31-4 

62 

1191.2 

1.  40-3 

1.  23-3 

8.  93-4 

5. 20-4 

2.  28-4 

8.  86-5 

1369.  9 

1.07-3 

9.  54-4 

7.  39-4 

4.  89-4 

2.  61-4 

1.  25-4 

63 

1250.  7 

1.34-3 

1. 17-3 

8.  49-4 

4.  95-4 

2.  17-4 

8.  44-5 

1432.  4 

1.  02-3 

9.  09-4 

7.  04-4 

4. 65-4 

2.  48-4 

1.  18-4 

64 

1311.6 

1.27-3 

1. 11-3 

8.  09-4 

4.71-4 

2.  06-4 

8.  04-5 

1496.  2 

9.  73-4 

8.  66-4 

6.  72-4 

4. 44-4 

2.  36-4 

1.  13-4 

65 

1373.  9 

1.22-3 

1.  06-3 

7.  71-4 

4. 49-4 

1.  97-4 

7.  67-5 

1561.  5 

9.  29-4 

8.  28-4 

6. 42-4 

4. 24-4 

2.  26-4 

1.07-4 

66 

1437.  7 

1.  16-3 

1.01-3 

7.  37-4 

4. 29-4 

1.  88-4 

7.  33-5 

1628.  2 

8.  88-4 

7.91-4 

6. 14-4 

4.  05-4 

2.  16-4 

1.02-4 

67 

1502.  9 

1.  11-3 

9. 68-4 

7.  04-4 

4. 10-4 

1.  79-4 

7.  01-5 

1696.  4 

8.  50-4 

7.  58-4 

5.  88-4 

3.  88-4 

2.  06-4 

9.  78-5 

68 

1569.6 

1.06-3 

9.  26-4 

6. 73-4 

3. 92-4 

1.  72-4 

6.  71-5 

1763.  9 

8. 14-4 

7.  26-4 

5.  64-4 

3. 72-4 

1.97-4 

9.  35-5 

69 

1637.  8 

1.02-3 

8. 87-4 

6. 45-4 

3.  76-4 

1.  65-4 

6.  43-5 

1836.  8 

7.81-4 

6. 97-4 

5.  41-4 

3.  57-4 

1.  89-4 

8.  95-5 

70 

1707.  5 

9. 78-4 

8.  51-4 

6.  18-4 

3.  60-4 

1.  58-4 

6. 17-3 

1909.  2 

7.  50-4 

6. 69-4 

5.  20-4 

3.  4 3-4 

1.  81-4 

8.  58-5 

71 

1778.  6 

9.  38-4 

8. 16-4 

5.  93-4 

3. 45-4 

1.  51-4 

5.  92-3 

1983.  0 

7.  21-4 

6.  44-4 

5.  00-4 

3.  30-4 

1.74-4 

8.  23-5 

72 

1851.3 

9.  01-4 

7.  84-4 

5.  70-4 

3. 31-4 

1.  45-4 

5.  68-5 

2058. 2 

6.  94-4 

6.  19-4 

4.81-4 

3. 18-4 

1.  67-4 

7.91-5 

73 

1925.  4 

8.  66-4 

7. 54-4 

5.  47-4 

3.  19-4 

1.  40-4 

5.  47-5 

2134.  9 

6.  68-4 

5.  97-4 

4.  64-4 

3. 06-4 

1.61-4 

7.  60-5 

74 

2001.  1 

8.  34-4 

7.  P5-4 

5.  27-4 

3. 06-4 

1.  34-4 

5.  26-5 

2213.  0 

6.  44-4 

5.  75-4 

4.  47-4 

2.  95-4 

1.  55-4 

7.  32-5 

75 

2078.  2 

8.  03-4 

6. 98-4 

5.  07-4 

2.  95-4 

1.29-4 

5.  07-5 

2292.  6 

6.  22-4 

5. 55-4 

4.  32-4 

2.  85-4 

1.49-4 

7.  u5-5 

76 

2156.9 

7.  73-4 

6. 72-4 

4.  88-4 

2. 84-4 

1.  25-4 

4.  88-5 

2373.  6 

6.01-4 

5.  36-4 

4. 17-4 

2.  75-4 

1.44-4 

6.  79-5 

77 

2237.  1 

7.  46-4 

6. 48-4 

4.  71-4 

2.  74-4 

1.  20-4 

4.71-5 

2456.  0 

5.  80-4 

5.  18-4 

4.  03-4 

2. 66-4 

1.  39-4 

6.  55-5 

78 

2318.  9 

7.  19-4 

6. 26-4 

4.  54-4 

2.  64-4 

1.  16-4 

4.  55-5 

2539.  9 

5.61-4 

5.  01-4 

3. 90-4 

2. 57-4 

l.  34-4 

6.  33-5 

79 

2402.  2 

6.  95-4 

6. 04-4 

4.  38-4 

2. 55-4 

1.  12-4 

4.  39-3 

2625.  3 

5.  43-4 

4.  85-4 

3. 78-4 

2.  49-4 

1.30-4 

6. 11-5 

80 

2487.  0 

6.  71-4 

5.  83-4 

4.  24-4 

2.  47-4 

1.  08-4 

4.  24-5 

2712.  2 

5.  26-4 

4.  70-4 

3.  66-4 

2.*U-4 

t.  26-4 

5.  91-5 

81 

2573.  4 

6.  49-4 

5. 64-4 

4.  09-4 

2.  38-4 

1.  05-4 

4.  10-5 

2800.  5 

5.  10-4 

4.  56-4 

3.  55-4 

2.  33-  1 

1.22-4 

5.  72-3 

82 

2661.3 

6.  28-4 

5.  46-4 

3.  96-4 

2.  31-4 

1.  01-4 

3.  97-5 

2890.  3 

4.  95-4 

4.  42-4 

3.  44-4 

2.  26-4 

1.  18-4 

3.  54-5 

83 

2750.  9 

6.  07-4 

5.  28-4 

3.  83-4 

2.  23-4 

9.  80-5 

3.  85-5 

2981.  5 

4.  80-4 

4.  29-4 

3.  34-4 

2.  19-4 

1.  14-4 

5.  36-5 

84 

2842.  0 

5.  88-4 

5.  11-4 

3.  71-4 

2.  16-4 

9.  50-5 

3.  73-5 

3074. 3 

4.  67-4 

4. 17-4 

3.  24-4 

2.  13-4 

1.  11-4 

5.  20-5 

85 

2934.  7 

5.  70-4 

4.  96-4 

3.  60-4 

2. 09-4 

9.  21-5 

3.61-5 

3168.  5 

4.  54-4 

4.  05-4 

3.  15-4 

2.  07-4 

1.  07-4 

5.  04-5 

86 

3029.  0 

5.  52-4 

4.  80-4 

3.  49-4 

2.  03-4 

8.  93-5 

3.  51-5 

3264.  3 

4.41-4 

3.  94-4 

3.  07-4 

2.  01-4 

1.04-4 

4.  89-3 

87 

3124.9 

5.  36-4 

4. 66-4 

3.  38-4 

1.97-4 

8.  66-5 

3.  40-5 

3361.  5 

4.  29-4 

3.  83-4 

2. 98-4 

1.96-4 

1.01-4 

4.  75-3 

88 

3222.  5 

5.  20-4 

4.  52-4 

3.  28-4 

1.91-4 

8.  41-5 

3.  30-5 

3460.  3 

4.  18-4 

3.  73-4 

2.  90-4 

1.90-4 

9.  86-5 

4.61-5 

89 

3321.7 

5.  05-4 

4. 39-4 

3.  19-4 

1.86-4 

8.  17-5 

3.21-5 

3560.  3 

4.  07-4 

3. 64-4 

2.  83-4 

1.85-4 

9.  59-5 

4.  48-5 

90 

3422.  5 

4.  90-4 

4. 26-4 

3.  10-4 

1.80-4 

7.  94-5 

3.  12-5 

3662.  3 

3.  96-4 

3.  54-4 

2. 76-4 

1.80-4 

9.33-5 

4.  36-5 

91 

3524.  9 

4.  77-4 

4. 14-4 

3.  01-4 

1.76-4 

7.  72-5 

3.  04-5 

3765.  6 

3.  87-4 

3.  46-4 

2. 69-4 

1.76-4 

9.  09-5 

4.  24-5 

92 

3629.  0 

4.  63-4 

4. 03-4 

2.  93-4 

1.71-4 

7.  51-5 

2.  95-5 

3870.  4 

3.  77-4 

3. 37-4 

2. 62-4 

1.71-4 

8.  85-5 

4.  12-3 
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c  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  fl  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z\$  Rydbergs,  60  «S  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A)  -  07  Al  -  09 


z 

A  E 

E'«.  002 

E'«.  01 

E'«.  03 

E'*.  07 

E'-.  15 

E'*.  28 

AE 

E  002 

E'=.  01 

E'».  03 

E'*.  07 

£'=.  15 

E'=.  28 

60 

1367. 4 

4.  15-4 

3. 67-4 

2.  81-4 

1.  85-4 

9.  85-5 

4.  61-5 

1464.  0 

7.  60-4 

6, 64-4 

A.  B3-4 

2.  85-4 

1.27-4 

5.  04-5 

6] 

1440. 9 

3.  96-4 

3.  50-4 

2.  69-4 

1.  77-4 

9.  41-5 

4.  40-5 

1538.  5 

1.  95-3 

1.  71-3 

1.  26-3 

7.  60-4 

3.  58-4 

1.  55-4 

62 

1516.  1 

3.  79-4 

3.  35-4 

2.  57-4 

1.  70-4 

9.  00-5 

4.  20-5 

1607.  2 

l.  90-3 

1.  67-3 

1.23-3 

7.  51-4 

3.  57-4 

1.  56-4 

63 

1593.  1 

3.  62-4 

3.  21-4 

2.  46-4 

1.  62-4 

8.  60-5 

4.  01-5 

1677.  1 

I.  77-3 

1.  55-3 

1.  15-3 

6.  99-4 

3.  33-4 

1.  46-a 

64 

1671. 8 

3.  47-4 

3.  07-4 

2.  36-4 

1.  55-4 

8.  23-5 

3.  83-5 

1746.  S 

1.  63-3 

1.  43-3 

1.  06-3 

6.  47-4 

3.  00-4 

l.  35-4 

65 

1752.  3 

3.  33-4 

2.  95-4 

2.  27-4 

1.  49-4 

7.  89-5 

3.  67-5 

1821.  3 

1.  50-3 

1  32-3 

9.  78-4 

3.  95-4 

2.  84-4 

1.  24-4 

66 

1834.  6 

3.  19-4 

2. 83-4 

2.  18-4 

1.  43-4 

7.  56-5 

3.  51-5 

1895.  6 

1.  38-3 

1.  21-3 

a.  96-4 

5.  45-4 

2.  59-4 

1.  13-4 

67 

1918.6 

3.  06-4 

2.  71-4 

2.  09-4 

1.  37-4 

7.  25-5 

3.  36-5 

1971.  4 

1.  26-3 

1.  10-3 

8.  17-4 

4. 96-4 

2.  36-4 

1.  03-4 

6Q 

2004.  3 

2.  95-4 

2.  61-4 

2.  01-4 

1.  32-4 

6.  96-5 

3.  22-5 

2048.  6 

1.  15-3 

1.  00-3 

7.  42-4 

4.  50-4 

2.  13-4 

9.  31-5 

6? 

2091.  7 

2.  84-4 

2.  51-4 

1.  94-4 

1.  27-4 

6.  69-5 

3.  09-5 

2127.  3 

1.  04-3 

9. 12-4 

6.  74-4 

4.  08-4 

1.  93-4 

8.  41-5 

70 

2180.  8 

2.  73-4 

2, 42-4 

1.  87-4 

1.  22-4 

6.  43-5 

2.  97-5 

2207.  5 

9.  50-4 

8. 31-4 

6.  14-4 

3.  71-4 

1.  75-4 

7.  60-5 

71 

2271.  6 

2.  64-4 

2. 34-4 

1.  80-4 

1.  18-4 

6.  19-5 

2.  86-5 

2289.  2 

8.  69-4 

7.  60-4 

5.  61-4 

3.  38-4 

1.  59-4 

6.  90-5 

72 

2364.  1 

2.  58-4 

2. 29-4 

1.  76-4 

1.  15-4 

5.  98-5 

2.  75-5 

2372.  4 

7.  98-4 

6. 97-4 

S.  14-4 

3.  10-4 

1.  46-4 

6.  30-5 

73 

2457.  1 

7.  51-4 

6. 55-4 

4.  82-4 

2.  89-4 

1.  35-4 

5.  79-5 

2458.  2 

2.  58-4 

2.  2B-4 

1.  75-4 

1.  13-4 

5.  85-5 

2.  67-5 

74 

2543.  3 

6.  94-4 

6. 06-4 

4.  46-4 

2.  67-4 

1.  25-4 

5.  36-5 

2546.  7 

9.  55-4 

8. 36-4 

6.  19-4 

3.  75-4 

1.  78-4 

7.  76-5 

75 

2631.  1 

6.  48-4 

5.  66-4 

4.  16-4 

2.  49-4 

1.  16-4 

4.  98-5 

2634.  8 

).  39-4 

8. 23-4 

6.  09-4 

3.  70-4 

1.  76-4 

7.  69-5 

76 

2720.  4 

6.  09-4 

5.  32-4 

3  91-4 

2.  34-4 

1.  09-4 

4.  66-5 

272^.  6 

,.  21-4 

8. 07-4 

5.  98-4 

3.  63-4 

1.  73-4 

7.  57-5 

77 

2811. 2 

5.  75-4 

5.  02-4 

3.  68-4 

2.  20-4 

1.  02-4 

4.  37-5 

2815.9 

9.  01-4 

7. 89-4 

5.  85-4 

3. 56-4 

1.  70-4 

7.  42-5 

78 

2903.  7 

5.  45-4 

4.  75-4 

3.  49-4 

2.  08-4 

9.  67-5 

4.  12-5 

2908.  8 

8.  80-4 

7.  71-4 

5.  72-4 

3.  48-4 

1.66-4 

7.  26-5 

79 

2997.  6 

5.  18-4 

4.  52-4 

3.  31-4 

1.  97-4 

9.  16-5 

3.  90-5 

3003.  3 

8.  59-4 

7. 52-4 

5.  58-4 

3.  39-4 

1.62-4 

7.  10-5 

80 

3093.  2 

4.  94-4 

4.  30-4 

3.  15-4 

1.  08-4 

8.  70-5 

3.  70-5 

3099.  5 

8.  37-4 

7. 33-4 

5.  44-4 

3.  31-4 

1.  58-4 

6.  92-5 

81 

3190.  4 

4.  72-4 

4. 11-4 

3.01-4 

i.  79-4 

8. 30-5 

3.  52-5 

3197.  3 

8.  15-4 

7. 14-4 

5.  30-4 

3.  22-4 

1.  54-4 

6. 75-5 

82 

3289.  1 

4.  51-4 

3.  93-4 

2.  68-4 

1.  71-4 

7.  92-5 

3.  36-5 

3296.  7 

7.  93-4 

6. 95-4 

5.  16-4 

3.  14-4 

1.  50-4 

6. 58-5 

83 

3389.  5 

4.  33-4 

3. 77-4 

2. 76-4 

1.  64-4 

7.  59-5 

3. 22-5 

3397.  7 

7.  72-4 

6. 77-4 

5.  02-4 

3.  05-4 

1. 46-4 

6. 40-5 

84 

3491.  4 

4.  16-4 

3. 62-4 

2. 65-4 

1.  58-4 

7.  28-5 

3.  08-5 

3500.  4 

7.  51-4 

6. 58-4 

4.  88-4 

2.  97-4 

1.  42-4 

6,  24-5 

85 

3595.  0 

4.  00-4 

3. 49-4 

2. 55-4 

1.  51-4 

©.  99-5 

2.  96-5 

3604.  8 

7.  30-4 

6. 40-4 

4.  75-4 

2.  89-4 

1.38-4 

6. 07-5 

86 

3700.  2 

3.  86-4 

3. 36-4 

2. 46-4 

1.  46-4 

6. 72-5 

2.  84-5 

3710.9 

7.  11-4 

6. 23-4 

4.  62-4 

2.81-4 

1. 35-4 

5.  91-5 

87 

3807.  1 

3.  72-4 

3. 24-4 

2. 37-4 

1.  41-4 

6. 48-5 

2.  74-5 

3018.  6 

6.91-4 

6. 06-4 

4.  49-4 

2. 74-4 

1.  31-4 

5.  75-5 

88 

3915.6 

3.  59-4 

3. 13-4 

2. 29-4 

1.  36-4 

6.  25-5 

2.  64-5 

3928.  1 

6.  72-4 

5.  89-4 

4.  37-4 

2.  66-4 

1.27-4 

5. 60-5 

89 

4025.  8 

3. 47-4 

3.  02-4 

2.  21-4 

1.31-4 

6. 03-5 

2.  53-5 

4039.  2 

6.  54-4 

5.  73-4 

4.  25-4 

2.  59-4 

1.24-4 

5.  45-5 

90 

4137.  6 

3.  36-4 

2. 93-4 

2.  14-4 

1.  27-4 

5.  83-5 

2.  46-5 

4152.  1 

6.  36-4 

5.  58-4 

4.  14-4 

2. 52-4 

1.21-4 

5.  31-5 

91 

4251.  1 

3.  25-4 

2. 83-4 

2. C7-4 

1.  23-4 

5.  64-5 

2.  38-5 

4266.  7 

6.  19-4 

5.  43-4 

4.  03-4 

2.  46-4 

1.  18-4 

5.  17-5 

92 

4366.  3 

3.  15-4 

2.  75-4 

2. 00-4 

1.  19-4 

5.  46-5 

2.31-5 

4383.  1 

6.  03-4 

5. 28-4 

3.  92-4 

2.  39-4 

1.  15-4 

5.  04-5 

Al  -  09  Al  -  010 


Z 

A  E 

E'«.  002 

E'“.  01 

E'*».  03 

E'«.  07 

E'=.  13 

E'=».  28 

A  E 

E'».  002 

m 

n 

o 

E'*.  03 

E'o.  07 

E'=.  IS 

E'*=.  28 

60 

1467.  0 

9.  93-4 

8. 69-4 

6.  39-4 

3.  81-4 

1.  74-4 

7.21-5 

1472.  1 

2.  00-3 

1.  76-3 

1.31-3 

8.  05-4 

3.  88-4 

1.  71-4 

61 

1540.  0 

9.  04-4 

0. 55-4 

6.  20-4 

3.  63-4 

1.  64-4 

6.  83-5 

1542.  4 

6.61-4 

5. 83-4 

4.  36-4 

2.  65-4 

1,  24-4 

5.  17-5 

62 

1608.  3 

0.  73-4 

7. 59-4 

5.  53-4 

3.  26-4 

1.  49-4 

6.  24-5 

1621.4 

6.  18-4 

3. 41-4 

3.  99-4 

2.  37-4 

1.07-4 

4.  32-5 

63 

1678.  8 

8.  61-4 

7.  50-4 

3.  48-4 

3.  25-4 

1.  49-4 

6.  28-5 

1702.8 

5.  92-4 

5. 18-4 

3.  01-4 

2.  26-4 

1.01-4 

4.  06-5 

64 

1750.  1 

8.  65-4 

7.  54-4 

5.  52-4 

3.  28-4 

1.  51-4 

6.  41-5 

1786.  1 

5.  65-4 

4. 95-4 

3.  63-4 

2.  14-4 

9.  58-3 

3.  84-5 

65 

1823.  0 

8.  78-4 

7.  66-4 

5.  62-4 

3.  35-4 

I.  35-4 

6.  62-5 

1871.2 

3.  39-4 

4.  72-4 

3.  46-4 

2.  04-4 

9.  09-3 

3.  64-5 

66 

1897.  3 

8.  98-4 

7.  84-4 

5.  76-4 

3.  45-4 

1.  60-4 

6.  87-5 

1958.  3 

3.  15-4 

4.  30-4 

3.  30-4 

1.94-4 

8.  64-3 

3.  46-5 

67 

1973.  1 

9.  20-4 

0.  04-4 

5.  91-4 

3.  55-4 

1.66-4 

7.  15-5 

2047.  2 

4.  92-4 

4.  30-4 

3.  15-4 

1.  05-4 

8.  22-5 

3.  29-5 

69 

2050.  4 

9.  41-4 

8. 23-4 

6.  06-4 

3.  65-4 

1.72-4 

7.  41-5 

2138.  1 

4.  70-4 

4. 11-4 

3.  00-4 

1.76-4 

7.  83-5 

3. 13-5 

69 

2129.3 

9.  59-4 

8. 39-4 

6.  19-4 

3.  74-4 

1.76-4 

7.  63-5 

2230.  8 

4.  50-4 

3. 92-4 

2.  87-4 

1.  68-4 

7.  47-3 

2.  98-5 

70 

2209.  7 

9.  70-4 

8. 49-4 

6.  27-4 

3.  79-4 

1. 79-4 

7.  79-5 

2325.  4 

4.31-4 

3.  76-4 

2.  75-4 

A.  61-4 

7.  13-3 

2.  84-5 

71 

2291.6 

9.  75-4 

8. 53-4 

6.31-4 

3.  82-4 

1.  81-4 

7.  89-5 

2421.  9 

4.  13-4 

3. 60-4 

2.  63-4 

1.  54-4 

6.  82-3 

2.  71-5 

72 

2375.  1 

9.  72-4 

8. 51-4 

6.  30-4 

3.  02-4 

1. 82-4 

7.  93-5 

2520.  3 

3.  96-4 

3.  45-4 

2.  52-4 

1.  48-4 

6.  53-3 

2.  59-5 

73 

2460.  1 

9.  43-4 

8. 27-4 

6.  14-4 

3.  74-4 

1. 79-4 

7.  87-5 

2620.  6 

3.  80-4 

3.31-4 

2.  42-4 

1.  42-4 

6.  23-3 

2.  48-5 

74 

2554.  1 

2.31-4 

2. 06-4 

1.  59-4 

1.05-4 

3.  37-3 

2.  60-5 

2722.  7 

3.  63-4 

3. 18-4 

2.  32-4 

1.36-4 

6.  00-3 

2.  38-5 

75 

2651.6 

2.  25-4 

2. 00-4 

1.  34-4 

1.02-4 

5.  34-3 

2.  48-5 

2826.  7 

3.  51-4 

3. 06-4 

2.  23-4 

1.30-4 

3.  76-3 

2.  28-5 

76 

2750.  8 

2.  18-4 

1. 94-4 

1.  30-4 

9.  85-5 

3.  16-5 

2.  39-5 

2932.  6 

3.  38-4 

2. 94-4 

2.  14-4 

1.25-4 

5.  33-3 

2.  19-5 

77 

2851.5 

2.  12-4 

1. 88-4 

1.45-4 

9. 33-5 

4.  98-5 

2.  30-5 

3040.  4 

3.  23-4 

2.  83-4 

2.  06-4 

1.21-4 

3.  32-3 

2.  10-5 

78 

2953.  9 

2.  05-4 

1.82-4 

1.  40-4 

9. 23-5 

4.  82-3 

2. 23-5 

3150.0 

3. 13-4 

2.  73-4 

1.99-4 

1.  16-4 

3.  12-3 

2.  02-5 

79 

3057.  9 

1.99-4 

1. 77-4 

1.36-4 

0. 93-5 

4.  66-3 

2. 15-5 

3261.  3 

3. 02-4 

2.  63-4 

1.91-4 

1.  12-4 

4.  93-3 

1.  94-5 

80 

3163.4 

1.  93-4 

1.71-4 

1.32-4 

8.  68-5 

4.  51-3 

2.  08-5 

3374.8 

2. 91-4 

2.  34-4 

1.  83-4 

1.  08-4 

4,  73-3 

1.  87-5 

81 

3270.  5 

1.88-4 

1.66-4 

1.28-4 

8.  42-5 

4.  38-5 

2.  02-5 

3490.  1 

2.  82-4 

2.  45-4 

1.78-4 

1.04-4 

4.  38-3 

1.  80-5 

82 

3379.  2 

1.82-4 

1.  62-4 

1.  23-4 

8.  17-5 

4.  24-5 

1.  96-5 

3607.  2 

2.  72-4 

2.  37-4 

1.  72-4 

1.00-4 

4.  42-3 

1.  74-5 

83 

3489.  5 

1.  77-4 

1.  57-4 

1.21-4 

7.  93-5 

4.  12-5 

1.90-5 

3726.  1 

2.  63-4 

2.  29-4 

1.  66-4 

9.  70-3 

4.  27-3 

1.68-5 

84 

3601.2 

1.72-4 

1.  53-4 

1.  18-4 

7.  71-5 

4.  00-5 

1.  84-3 

3846.  9 

2.  34-4 

2.  21-4 

1.61-4 

9.  38-5 

4.  13-3 

1.  62-5 

85 

3714.  5 

1.  68-4 

1.  49-4 

1.  13-4 

7.  49-5 

3.  88-5 

1.  79-5 

3969.  6 

2.  46-4 

2.  14-4 

1. 36-4 

9.  07-3 

3.  99-3 

1.  57-5 

86 

3029.2 

1.64-4 

1.45-4 

1. 11-4 

7.  29-3 

3.  78-5 

1.  74-5 

4094.  1 

2.  38-4 

2.  07-4 

1.51-4 

0. 78-3 

3.  86-3 

1.  52-5 

87 

3945.  4 

1.60-4 

1. 41-4 

1.  09-4 

7.  09-3 

3.  67-5 

1.  69-3 

4220.  3 

2.  31-4 

2.  01-4 

1.  46-4 

8. 30-5 

3.  74-3 

1.  47-5 

88 

4063.  J 

1. 56-4 

1.38-4 

1.06-4 

6. 90-5 

3.  57-5 

1.63-5 

4348.  8 

2.  24-4 

1.93-4 

1.41-4 

0. 24-5 

3.  62-3 

1.  42-5 

89 

4182.2 

1. 52-4 

1.  34-4 

1.  03-4 

6. 72-3 

3.  40-5 

1.  60-3 

4470.  9 

2.  17-4 

1.  89-4 

1.37-4 

7.  99-5 

3.  31-3 

1.38-5 

90 

4302.  7 

1. 48-4 

1.  31-4 

1.01-4 

6.  33-3 

3. 39-5 

1. 36-5 

4610.8 

2. 11-4 

1.  83-4 

1.  33-4 

7.  75-3 

3.  41-3 

1.34-0 

91 

4424.  6 

1.45-4 

1.28-4 

9.  82-5 

6. 38-3 

3.31-5 

1. 32-3 

4744.  6 

2.  03-4 

1.  70-4 

1.29-4 

7. 32-5 

3.  30-3 

1.30-5 

92 

4547. 8 

1.42-4 

1.25-4 

9.  59-5 

6. 22-5 

3. 22-5 

1.  48-3 

4880.  2 

1.  99-4 

1.  73-4 

1.  26-4 

7. 30-5 

3.  21-3 

1.26-5 
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c  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  9  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Rydbergs,  60  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1  -  Oil  A!  -  G12 


z 

L  E 

E'=.  002 

E'=,  01 

E'=  03 

m 

n 

o 

NJ 

E'o.  13 

E  '=*.  28 

&E 

E'»  002 

E'».  01 

E'e.  03 

E'«.07 

E'».  13 

E  28 

60 

1473.  7 

8.  67-4 

7.  37-4 

3.  34-4 

3.  29-4 

1.  31-4 

6.  33-3 

I486.  3 

8.  23-4 

7.  24-4 

3.  40-4 

3.  29-4 

1.  33-4 

6.  62-5 

61 

1545.  4 

7.  83-4 

6. 91-4 

3.  18-4 

3.  17-4 

1.  30-4 

6.  43-5 

1565.  9 

7.  90-4 

6.  95-4 

5.  17-4 

3.  15-4 

1.  48-4 

6.  32-5 

62 

1625.  1 

7.  72-4 

6.  79-4 

5.  06-4 

3. 06-4 

1. 43-4 

6. 07-5 

1647.  5 

7.  55-4 

6. 64-4 

4. 94-4 

3.  00-4 

1.  41-4 

6.  02-5 

63 

1706.8 

7.  45-4 

6.  55-4 

4.  87-4 

2.  94-4 

1.  37-4 

5.  80-5 

1731.2 

7.  21-4 

6.  34-4 

4.71-4 

2.  86-4 

1.34-4 

5.  74-5 

64 

1790.  5 

7.  16-4 

6.  29-4 

4.  67-4 

2.  82-4 

1.  31-4 

5.  55-5 

1816.  9 

6.  89-4 

6. 06-4 

4.  50-4 

2.  73-4 

1.  28-4 

5.  47-5 

63 

1876.  1 

6. 87-4 

6.  04-4 

4.  48-4 

2.  70-4 

1.  25-4 

3.  31-5 

1904.  7 

6.  39-4 

3.  79-4 

4.  30-4 

2. 61-4 

1.  22-4 

5.  22-5 

66 

1963.  6 

6.  60-4 

5.  79-4 

4.  29-4 

2.  59-4 

1.  20-4 

5.  08-5 

1994.  5 

6.  31-4 

5.  54-4 

4.  12-4 

2.  49-4 

1.  17-4 

4.  99-5 

67 

2053.  1 

6.  33-4 

5.  56-4 

4.  12-4 

2.  48-4 

1. 15-4 

4.  87-5 

2086.  3 

6.  04-4 

3.  31-4 

3.  94-4 

2.  39-4 

1.  12-4 

4.  77-5 

68 

2144.  5 

6.  08-4 

5.  33-4 

3.  95-4 

2.  38-4 

1.  10-4 

4.  67-5 

2180.2 

5.  79-4 

5.  09-4 

3.  78-4 

2.  29-4 

1.07-4 

4.  57-5 

69 

2237.  7 

5.  84-4 

3.  12-4 

3.  79-4 

2.  28-4 

1.  06-4 

4.  48-5 

2276. 2 

3.  56-4 

4. 88-4 

3.  62-4 

2.  19-4 

1.  03-4 

4.38-5 

70 

2332.  9 

5.  62-4 

4.  92-4 

3.  64-4 

2.  19-4 

1.  02-4 

4.  30-5 

2374. 2 

5.  34-4 

4. 69-4 

3.  48-4 

2.  10-4 

9.  86-5 

4.  20-5 

71 

2430.  1 

5.  40-4 

4.  74-4 

3.  50-4 

2.  11-4 

9.  77-3 

4.  13-5 

2474.  4 

3.  13-4 

4. 30-4 

3.  34-4 

2.  02-4 

9.  47-5 

4.  03-5 

72 

2529.  1 

5.  20-4 

4.  56-4 

3.  37-4 

2.  03-4 

9.  39-5 

3.  97-5 

2376. 5 

4.  93-4 

4.  33-4 

3.  21-4 

1.  94-4 

9.  10-5 

3.  88-3 

73 

2630.  1 

5.  01-4 

4. 39-4 

3.  24-4 

1.95-4 

9.  04-5 

3.  82-5 

2680. 8 

4.  75-4 

4. 16-4 

3.  09-4 

1.  87-4 

8.  76-5 

3.  73-5 

74 

2732.  9 

4.  83-4 

4. 23-4 

3.  12-4 

1.  8B-4 

8. 70-3 

3.  68-5 

2787.  2 

4.  57-4 

4.  01-4 

2.  97-4 

1.  80-4 

8.  43-3 

3.  59-5 

75 

2837.  7 

4.  65-4 

4. 08-4 

3.01-4 

1.  81-4 

8. 39-3 

3.  54-5 

2895.  6 

4.  40-4 

3. 86-4 

2.  86-4 

1.  73-4 

8.  11-5 

3.  45-5 

76 

2944.  4 

4.  49-4 

3. 93-4 

2.  90-4 

1.  74-4 

8. 09-5 

3.  42-3 

3006. 2 

4.  24-4 

3. 72-4 

2.  76-4 

1.  67-4 

7.  82-5 

3.  33-5 

77 

3053.  1 

4.  33-4 

3.  80-4 

2.  80-4 

1.  68-4 

7.  81-3 

3.  29-5 

3118. 8 

4.  09-4 

3. 58-4 

2.  66-4 

1.  61-4 

7.  54-5 

3.21-3 

78 

3163.6 

4.  19-4 

3. 67-4 

2.  71-4 

1,  62-4 

7.  54-5 

3.  18-5 

3233. 6 

3.  94-4 

3.  46-4 

2.  56-4 

1.  55-4 

7.  27-5 

3.  09-5 

79 

3276.  1 

4.  05-4 

3.  54-4 

2.61-4 

1.  57-4 

7.  28-5 

3.  07-5 

3350.  5 

3.  80-4 

3. 33-4 

2.  47-4 

1.  50-4 

7.  02-5 

2.  99-5 

80 

3390.  5 

3.  91-4 

3.  42-4 

2.  33-4 

1.  32-4 

7,  04-3 

2.  97-3 

3469.  5 

3.  67-4 

3.  22-4 

2.  39-4 

1.  44-4 

6.  78-5 

2.  88-5 

81 

3506.8 

3.  79-4 

3.  31-4 

2.  44-4 

1.  47-4 

6. 81-3 

2.  87-3 

3590.  7 

3.  34-4 

3. 11-4 

2.  30-4 

1.  40-4 

6.  35-5 

2.  79-3 

82 

3623.  0 

3.  67-4 

3. 21-4 

2.  36-4 

1.  42-4 

6.  39-5 

2.  78-5 

3714. 0 

3.  42-4 

3. 00-4 

2.  23-4 

1.  35-4 

6.  34-5 

2.  70-5 

83 

3745.  1 

3.  33-4 

3.  11-4 

2.  29-4 

1.  37-4 

6.  38-5 

2.  69-5 

3839.  5 

3.  30-4 

2. 90-4 

2.  15-4 

1.  31-4 

6.  13-5 

2.  61-5 

84 

3867.  2 

3.  44-4 

3.01-4 

2.  22-4 

1.  33-4 

6. 18-3 

2.  60-5 

3967.  1 

3.  19-4 

2. 80-4 

2.  08-4 

1.  26-4 

5.  93-3 

2. 53-5 

85 

3991.2 

3.  33-4 

2. 92-4 

2.  15-4 

1.29-4 

3.  99-3 

2.  32-3 

4096. 8 

3.  09-4 

2. 71-4 

2.  01-4 

1.  22-4 

3.  74-5 

2.  45-5 

86 

4117.  1 

3.  24-4 

2. 83-4 

2.  08-4 

1.25-4 

5.  81-5 

2.  44-5 

4228.  8 

2.  99-4 

2. 62-4 

1.95-4 

1.  18-4 

5.  57-5 

2.  37-5 

87 

4244.  9 

3.  14-4 

2. 75-4 

2.  02-4 

1.21-4 

5.  63-5 

2.  37-5 

4362.  9 

2.  90-4 

2. 54-4 

1.89-4 

1.  15-4 

5.  39-5 

2.  30-5 

88 

4374.  6 

3.  OS-4 

2. 67-4 

1.96-4 

1.  18-4 

3.  47-3 

2.  30-3 

4499.  2 

2.81-4 

2. 46-4 

1.83-4 

1.  11-4 

5.  23-5 

2.  23-5 

89 

4506.  3 

2.  96-4 

2.  39-4 

1.91-4 

1.  14-4 

5.31-5 

2.  24-3 

4637.  6 

2.  72-4 

2. 39-4 

1.78-4 

1.  08-4 

5.  08-5 

2.  17-5 

90 

4639.  8 

2.  88-4 

2.  32-4 

1.83-4 

1.  11-4 

5.  16-3 

2.  17-3 

4778.  3 

2.  64-4 

2. 32-4 

1.72-4 

1.  05-4 

4.  93-5 

2.  11-5 

91 

4775.3 

2.  80-4 

2. 45-4 

1.80-4 

1.08-4 

5.01-5 

2.  11-5 

4921.2 

2.  56-4 

2. 25-4 

1.67-4 

1.  02-4 

4.  79-5 

2.  05-5 

92 

4912.7 

2.  72-4 

2.  38-4 

1.73-4 

1.  05-4 

4.  87-5 

2.  05-5 

5066.  3 

2.  49-4 

2. 19-4 

1.63-4 

9.  88-5 

4.  66-5 

2.  00-5 

A1  -  013  A1  -  G14 


Z 

AE 

E'=.  002 

E'=.  01 

E'-.  03 

E'».  07 

£'».  13 

E  '=.  28 

IE 

E  '**.  002 

E'«.  01 

E'“.  03 

E'».  07 

E'». IS 

E'«.  28 

60 

1491.0 

6.  35-4 

3.  72-4 

4.  18-4 

2.  45-4 

1.08-4 

4.  19-5 

1539.  2 

3.  10-4 

2.  58-4 

1.69-4 

8.  41-5 

3.  03-5 

1.  01-5 

61 

1571.  0 

6.  22-4 

5.  43-4 

3.  97-4 

2.  33-4 

1.  02-4 

3.  98-5 

1619.  7 

3.  19-4 

2.  65-4 

1.75-4 

8.  78-5 

3.  21-5 

1.09-5 

62 

1633.  1 

3.  92-4 

3.  17-4 

3.  78-4 

2.  21-4 

9.  70-5 

3.  79-5 

1702.  2 

3.  23-4 

2. 69-4 

1.78-4 

8.  99-5 

3.  34-3 

l.  15-5 

63 

1737.  2 

3,  65-4 

4. 93-4 

3. 60-4 

2. 11-4 

9.  23-3 

3.  61-5 

1786.  5 

3.  23-4 

2. 69-4 

1.  79-4 

9.  11-3 

3.  42-3 

1.  19-5 

64 

1823.  3 

5.  39-4 

4. 70-4 

3. 44-4 

2.01-4 

8. 79-5 

3.  44-5 

1872.  9 

3.  22-4 

2. 69-4 

1.79-4 

9.  17-5 

3.  47-5 

1.22-5 

63 

1911.6 

3.  13-4 

4. 50-4 

3.  28-4 

1.92-4 

8.  39-3 

3.  28-3 

1961.  1 

3.  20-4 

2. 68-4 

1.79-4 

9.  21-3 

3.  32-3 

1.  23-5 

66 

2001.9 

4.  93-4 

4. 30-4 

3. 14-4 

1.  83-4 

8.01-5 

3.  14-5 

2051.  3 

3.  18-4 

2. 66-4 

1.78-4 

9.  25-5 

3.  57-5 

1.29-5 

67 

2094.  3 

4.  72-4 

4. 12-4 

3. 00-4 

1.  75-4 

7.  66-5 

3.  00-5 

2143. 4 

3.  17-4 

2.  66-4 

1.  78-4 

9.  32-5 

3.  64-5 

1.33-5 

68 

2188.  8 

4.  53-4 

3.  93-4 

2.  88-4 

1.68-4 

7.  34-5 

2.  88-5 

2237. 4 

3.  17-4 

2. 66-4 

1.79-4 

9.  44-5 

3.  73-5 

1.38-5 

69 

2285.  4 

4.  34-4 

3.  79-4 

2.  76-4 

1.  61-4 

7.  03-3 

2.  76-5 

2333.  4 

3.  18-4 

2. 67-4 

1.81-4 

9.  39-5 

3.  84-5 

1.  44-5 

70 

2384.  1 

4.  17-4 

3.  64-4 

2. 63-4 

1.  34-4 

6.  73-3 

2.  64-3 

2431. 2 

3.  17-4 

2.  67-4 

1.  82-4 

9.  72-3 

3.  94-3 

1.  49-3 

71 

2484.  9 

4.01-4 

3. 49-4 

2.  54-4 

1.  48-4 

6. 48-3 

2.  54-3 

2331.  0 

3.  14-4 

2. 63-4 

1.81-4 

9.  73-3 

3.  98-5 

1.  33-5 

72 

2387.  8 

3.  86-4 

3. 36-4 

2.  43-4 

1.  43-4 

6.  23-3 

2.  44-3 

2632.  8 

3.  04-4 

2.  37-4 

1.76-4 

9.  49-5 

3.  91-3 

1.  51-5 

73 

2692.  8 

3.71-4 

3. 23-4 

2.  35-4 

1.37-4 

6.  00-5 

2.  33-3 

2736.  5 

2.  88-4 

2.  43-4 

1.66-4 

8.  98-5 

3.  70-3 

1.  43-3 

74 

2800.  0 

3.  58-4 

3.  11-4 

2.  27-4 

1.32-4 

3.  77-3 

2.  26-5 

2842.  1 

2.  68-4 

2. 26-4 

1.  34-4 

8.  27-5 

3.  38-3 

1.  30-5 

73 

2909.  3 

3.  43-4 

3. 00-4 

2.  18-4 

1.27-4 

3.  36-3 

2.  18-3 

2949.  7 

2.  47-4 

2.  08-4 

1.  41-4 

7.  30-3 

3.  03-3 

1.  13-5 

76 

3020.  7 

3.  32-4 

2.  89-4 

2.  10-4 

1.22-4 

5.  36-5 

2.  10-5 

3039.  2 

2.  28-4 

1.  91-4 

1.29-4 

6.  80-5 

2.71-3 

1.02-5 

77 

3134.3 

3.  21-4 

2.  79-4 

2.  03-4 

1.  18-4 

3.  18-5 

2.  02-5 

3170.  6 

2.  12-4 

1.  78-4 

1.  19-4 

6.  21-5 

2.  44-5 

9.  02-6 

78 

3230.  1 

3.  09-4 

2.  69-4 

1.96-4 

1.  14-4 

3. 00-3 

1.  93-3 

3284.  0 

1.99-4 

1.66-4 

1.  11-4 

5.  74-3 

2.  22-3 

8.  14-6 

79 

3368,  0 

2.  99-4 

2.  60-4 

1.89-4 

1.  10-4 

4. 83-3 

1.89-3 

3399.  3 

1.87-4 

1.  36-4 

1.04-4 

5.  36-5 

2.  06-5 

7.  43-6 

80 

3488.  1 

2.  89-4 

2.  31-4 

1.83-4 

1.06-4 

4.  66-3 

1.  82-3 

3316.  5 

1.  78-4 

1.  48-4 

9.  84-3 

3.  04-5 

1.  92-3 

6.  90-6 

81 

3610.  4 

2.  79-4 

2.  43-4 

1.77-4 

1.03-4 

4.  31-3 

1.76-3 

3633.  7 

1.  70-4 

1. 41-4 

9.  37-3 

4.  78-3 

1.81-3 

6.  47-6 

82 

3734.  9 

2.  70-4 

2.  33-4 

1.71-4 

9.  93-3 

4.  37-3 

1.  71-3 

3736.  8 

1.63-4 

1.36-4 

8.  96-3 

4.  36-3 

1.  72-3 

6. 11-6 

83 

386:.  6 

2.61-4 

2.  27-4 

1.  63-4 

9.  63-3 

4.  23-3 

1.63-3 

3879.  8 

1.  37-4 

1.30-4 

8.  60-3 

4.  37-3 

1.64-3 

3.  80-6 

84 

3990.  3 

2.  33-4 

2. 20-4 

1.60-4 

9. 32-3 

4,  09-3 

l.  60-5 

4004.  7 

1.  31-4 

1.26-4 

8.  28-3 

4.  19-3 

1.  37-3 

3.  34-6 

83 

4121.6 

2.  43-4 

2. 13-4 

1.  33-4 

9.  04-3 

3.  97-3 

1.  33-3 

4131.6 

1.  46-4 

1.21-4 

7.  99-3 

4.04-5 

1.  31-3 

3.  31-6 

86 

4235.  0 

2.  38-4 

2. 07-4 

1.  30-4 

8.  77-3 

3.  83-3 

1.  31-3 

4260.  5 

1.  41-4 

1. 17-4 

7.71-3 

3.  90-3 

1.  43-3 

3.  09-6 

87 

4390,  3 

2.  32-4 

2. 02-4 

1.47-4 

8. 53-3 

3.  76-3 

1.  47-3 

4391.2 

1.33-4 

1.  12-4 

7.  39-3 

3.  73-3 

1.38-3 

4. 84-6 

88 

4323.  9 

1.34-4 

1.  11-4 

7.  30-5 

3. 69-5 

1.38-3 

4.  83-6 

4327.  1 

1.  78-4 

1.49-4 

1.00-4 

3.  20-5 

2.  00-3 

7.  20-6 

89 

4638.  6 

1.  29-4 

1.  07-4 

7.  07-3 

3.  37-3 

1.33-3 

4.  63-6 

4662.  0 

1.  74-4 

1.46-4 

9.  77-3 

3.  08-3 

1.  96-3 

7.  03-6 

90 

4795.  1 

1.26-4 

1.04-4 

6.  86-3 

3.  46-3 

1.29-3 

4.  30-6 

4798.  8 

1.70-4 

1.  42-4 

9.  33-3 

4.  96-5 

I.  91-3 

6.  87-6 

91 

4933.  7 

1.22-4 

1.01-4 

6,  66-3 

3.  36-3 

1.23-3 

4.  36-6 

4937.  6 

1.66-4 

1.39-4 

9.  34-3 

4.  86-3 

I.  87-3 

6.71-6 

92 

3074.  1 

1.  19-4 

9.  83-3 

6.  46-3 

3.  23-3 

1.21-3 

4.  22-6 

3078.  3 

1.62-4 

1.  36-4 

9.  13-3 

4.  73-3 

1.83-3 

6.  57-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zhr  Rydbergs,  60  Z  «  92 
See  page  96  for  Explanation  of  Tables 


A1  -  015  A1  -  016 


z 

AE 

E 002 

E'=.  01 

E'«*.  03 

E'“.  07 

E'»  13 

E'=.  28 

6  E 

E'=.  002 

E'®.  01 

E'=.  03 

E'«.  07 

E'=.  IS 

E'«.  20 

60 

1539.  3 

2.  32-4 

1. 90-4 

1.  22-4 

3.  86-3 

2.  02-3 

6.  33-6 

1360.  0 

1.  16-3 

9.  96-4 

7.  04-4 

3.  98-4 

1.  72-4 

6.  87-5 

61 

1620.0 

2.  34-4 

1.  92-4 

1.  24-4 

5.  99-5 

2.  09-5 

6.  90-6 

1641.  7 

l.  36-3 

1.  17-3 

8.  35-4 

4.  78-4 

2.  11-4 

8.  59-5 

62 

1702.  5 

2.  35-4 

1.  94-4 

1.  25-4 

6.  11-5 

2.  17-5 

7.  23-6 

1724.  8 

1.  63-3 

1.  41-3 

1.  02-3 

5.  95-4 

2.  68-4 

1. 12-4 

63 

1786.  9 

2.  37-4 

1.  96-4 

1.  27-4 

6.  24-5 

2.  24-3 

7.  59-6 

1808.  9 

1.  89-3 

1.  64-3 

1.  20-3 

7.  12-4 

3.  28-4 

1.  39-4 

64 

1873.3 

2.  39-4 

1. 98-4 

1.  29-4 

6.  39-5 

2.  33-5 

7.  98-6 

1893.7 

1.  95-3 

1. 70-3 

1.  25-3 

7.  54-4 

3.  54-4 

1.  53-4 

65 

1961.  5 

2.  42-4 

2. 01-4 

1.  31-4 

6.  57-5 

2.  43-5 

8.  45-6 

1979.  7 

1.  66-3 

1. 45-3 

1.  08-3 

6.  60-4 

3.  15-4 

1.  38-4 

66 

2051.7 

2.  46-4 

2.  05-4 

1.  33-4 

6.  81-5 

2.  56-3 

9.  04-6 

2067.  1 

1.  16-3 

1.  02-3 

7.  71-4 

4.  80-4 

2.  35-4 

1.  05-4 

67 

2143.  9 

2.  33-4 

2.  10-4 

1.  39-4 

7.  12-3 

2.  72-5 

9.  80-6 

2156.4 

9.  67-4 

0. 56-4 

6.  50-4 

4.  09-4 

2.  03-4 

9.  18-5 

68 

2237.  9 

2.  62-4 

2. 18-4 

1.  46-4 

7.  36-5 

2.  95-5 

1.  08-5 

2247.  9 

8.  75-4 

7. 76-4 

5.  90-4 

3.  73-4 

1.  86-4 

8.  47-5 

69 

2333.  9 

2.  74-4 

2. 30-4 

1.  33-4 

8.  16-5 

3.  25-5 

1.22-3 

2341.  7 

8.  09-4 

7. 18-4 

5.  48-4 

3.  47-4 

1.  74-4 

7.  93-5 

70 

2431.  9 

2.  92-4 

2.  46-4 

1.  67-4 

8.  96-3 

3.  66-3 

1.  41-3 

2437.  8 

7.  52-4 

6. 68-4 

5.  10-4 

3.  24-4 

1.  62-4 

7.  42-5 

71 

2331.7 

3.  13-4 

2.  64-4 

1.  82-4 

9.  91-3 

4.  14-5 

1.  63-5 

2536.  5 

6.  99-4 

6. 21-4 

4.  75-4 

3.  02-4 

1.  52-4 

6.  94-5 

72 

2633.  5 

3.  30-4 

2. 80-4 

1.  94-4 

1.  07-4 

4.  35-5 

1.82-5 

2637.  6 

6.  52-4 

5.  80-4 

4.  44-4 

2.  E2-4 

1.  42-4 

6.  49-5 

73 

2737.  3 

3.  32-4 

2. 82-4 

1.  96-4 

1.09-4 

4,  63-5 

1.  85-5 

2741.  2 

6.  19-4 

5.  51-4 

4.  21-4 

2.  69-4 

1.  35-4 

6.  19-5 

74 

2843.0 

3.  17-4 

2. 69-4 

1.  86-4 

1.02-4 

4.  33-5 

1.72-5 

2847.  4 

6.01-4 

5.  35-4 

4.  10-4 

2.  61-4 

1.  32-4 

6.  04-5 

73 

2930.  7 

2.  93-4 

2.  48-4 

1.  71-4 

9.  28-3 

3.  86-3 

1.  30-3 

2936.  3 

3.  90-4 

5.  23-4 

4.  03-4 

2.  57-4 

1.  30-4 

5.  96-5 

76 

3060.  3 

2.  71-4 

2. 29-4 

1.  56-4 

8.  40-5 

3.  43-3 

1.  31-5 

3067.  9 

3.  78-4 

5.  15-4 

3.  96-4 

2.  53-4 

1.  28-4 

5.  88-5 

77 

3171.8 

2.  54-4 

2.  13-4 

1.  45-4 

7.  72-5 

3.  11-5 

1.  17-5 

3182.  3 

5.  64-4 

5. 03-4 

3.  86-4 

2.  47-4 

1.  25-4 

5.  76-5 

78 

3285.3 

2.  40-4 

2. 02-4 

1.  37-4 

7.  22-5 

2.  87-5 

1.07-5 

3299.  6 

5.  49-4 

4.  89-4 

3.  76-4 

2.41-4 

1.  22-4 

5.  62-5 

79 

3400.  7 

2.  30-4 

1.  93-4 

1.  30-4 

6.  04-5 

2.  69-3 

9.  92-6 

3419.8 

5.  32-4 

4. 74-4 

3.  65-4 

2.  34-4 

1.  19-4 

5.  47-5 

80 

3318.  1 

2.  21-4 

1.  83-4 

1.  23-4 

6.  54-3 

2.  56-3 

9.  36-6 

3543.  0 

5.  16-4 

4.  60-4 

3.  54-4 

2.  27-4 

1.  15-4 

5.  31-5 

81 

3637.  4 

2.  13-4 

1.  79-4 

1.  20-4 

6.  29-5 

2.  45-5 

8.  92-6 

3669.  3 

5.  00-4 

4.  46-4 

3.  43-4 

2.  20-4 

1.  12-4 

5.  16-5 

82 

3738.  7 

2. 07-4 

1. 74-4 

1.  17-4 

6.  08-3 

2. 36-3 

8. 36-6 

3798.  7 

4.  83-4 

4.  32-4 

3.  33-4 

2. 13-4 

1.  09-4 

5.  01-5 

83 

3881. 9 

2.  01-4 

1.  69-4 

1.  13-4 

5.  90-5 

2.  28-5 

0.  26-6 

3931.  4 

4.  70-4 

4. 20-4 

3.  23-4 

2.  07-4 

1.  05-4 

4.  86-5 

84 

4007.  0 

1.  96-4 

1.  64-4 

1.  10-4 

5.  74-5 

2.  22-3 

8.  00-6 

4067.  4 

4.  57-4 

4. 08-4 

3.  14-4 

2.01-4 

1.  03-4 

4.  73-5 

83 

4134.  1 

1.  91-4 

1.  60-4 

1.  07-4 

5.  39-5 

2. 16-5 

7.  77-6 

4206.  8 

4.  43-4 

3.  97-4 

3.  06-4 

1.  96-4 

9.  97-5 

4.  60-5 

86 

4263.  1 

1. 86-4 

1  36-4 

1.05-4 

5.  43-5 

2.  10-3 

7.  56-6 

4349.  6 

4.  36-4 

3. 88-4 

2.  98-4 

1.91-4 

9.  72-5 

4.48-5 

87 

4394.  1 

1.82-4 

1.  52-4 

1.02-4 

5.  32-3 

2.  03-5 

7.  36-6 

4493.  9 

4.  28-4 

3.  82-4 

2.  93-4 

1.87-4 

9.  50-5 

4.  38-5 

88 

4528.  4 

2.  23-4 

1.  94-4 

1.  41-4 

8.21-5 

3.61-3 

1.  41-3 

4645.  8 

4. 25-4 

3.  78-4 

2.  89-4 

1.84-4 

9.31-5 

4.  28-5 

89 

4668.  5 

2. 17-4 

1.88-4 

1.37-4 

7.  99-5 

3. 51-5 

1.  38-5 

4798.  9 

4.  26-4 

3. 78-4 

2.  87-4 

1.81-4 

9.  05-5 

4.  13-5 

90 

4810.9 

2. 11-4 

1.83-4 

1.  33-4 

7.  77-5 

3.  42-5 

1.34-5 

4933.  9 

4.  16-4 

3. 66-4 

2.  73-4 

1.68-4 

8.  17-5 

3.  65-5 

91 

4955.  5 

2. 05-4 

1.  78-4 

1.  30-4 

7.  55-5 

3. 32-5 

1.  30-5 

5107..  7 

3.  54-4 

3. 07-4 

2.  22-4 

1.31-4 

6.  02-5 

2. 57-5 

92 

5102.  5 

1.99-4 

1.  73-4 

1.26-4 

7.  35-5 

3.  23-5 

1.27-5 

5260.  1 

2.  72-4 

2. 34-4 

1.  66-4 

9.  47-5 

4.  18-5 

1.72-5 

Z 

IE 

E'».  002 

E'n.Ol 

Al  -  017 

E'“.  03  E'®.  07 

E'®.  15 

E'«.  28 

A  E 

E'-.  002 

E'®.  01 

Al  -  C18 

E'«.  03  E  07 

E'«.  JS 

E#«.  28 

60 

1561.  7 

4.  34-4 

3. 66-4 

2.  51-4 

1.  36-4 

5.  68-5 

2.  27-5 

1581.2 

8.  69-4 

7.  79-4 

6.  04-4 

3.  90-4 

2.  00-4 

9.  21-5 

61 

1643. 8 

5.  20-4 

4.  50-4 

3.  14-4 

1.  76-4 

7.  66-5 

3.  16-5 

1657.  9 

7.  19-4 

6. 46-4 

5.  03-4 

3.  28-4 

1.69-4 

7.  85-5 

62 

1727.  2 

7.  26-4 

6.  27-4 

4.  50-4 

2.  63-4 

1.  21-4 

5.  17-5 

1737.  3 

4.  68-4 

4.  23-4 

3.  33-4 

2.  20-4 

1.  15-4 

5.  39-5 

63 

1811.  0 

9.  67-4 

8. 46-4 

6.  25-4 

3.  80-4 

1.  82-4 

8.  06-5 

1820.  4 

1.  83-4 

1.65-4 

1.29-4 

8.  53-5 

4.  47-5 

2.  11-5 

64 

1895.  0 

1.  05-3 

9.  24-4 

6.  93-4 

4.  29-4 

2.  10-4 

9.  43-5 

1907.  6 

9.  03-5 

7.  66-5 

5.  34-5 

3.  01-5 

1.35-5 

5.  75-6 

65 

1980. 4 

1.24-3 

1.  09-3 

8.  17-4 

5.  05-4 

2.  46-4 

1.  09-4 

1997.  9 

8.  98-5 

7.  33-5 

4. 63-5 

2.  19-5 

7.  53-6 

2.  47-6 

66 

2067.  9 

1.  57-3 

1.  38-3 

1.03-3 

6.  32-4 

3.  04-4 

1.  34-4 

2090. 5 

1.01-4 

8.  18-5 

5.  07-5 

2.  30-5 

7.  22-6 

2.  05-6 

67 

2157.6 

1.60-3 

1.  41- *J 

1.05-3 

6.  45-4 

3.  10-4 

1.37-4 

2185.  4 

1.  11-4 

8. 98-5 

5.  59-5 

2.  54-5 

7.  97-6 

2.  24-6 

68 

2249.  5 

1.  54-3 

1.  35-3 

1.01-3 

6.  22-4 

3.  00-4 

1.32-4 

2282.  4 

1.  19-4 

9.  65-5 

6.  05-5 

2.  79-5 

8.  91-6 

2.  57-6 

69 

2343.  7 

1.  46-3 

1.28-3 

9.  60-4 

5.  91-4 

2.  86-4 

1.  26-4 

2381. 6 

1.25-4 

1.02-4 

6.  45-5 

3.01-5 

9.  B7-6 

2.  94-6 

70 

2440.  3 

1.  37-3 

1.  21-3 

9.  06-4 

5.  59-4 

2.  71-4 

1.20-4 

2482.  9 

1.31-4 

1.07-4 

6.  79-5 

3.21-5 

1.  07-5 

3.  28-6 

71 

2539.  4 

1.30-3 

1.  14-3 

8.  57-4 

5.  30-4 

2.  57-4 

1.  14-4 

2586. 4 

1.  34-4 

1.  10-4 

7.  04-5 

3.  37-5 

1.  15-5 

3.  57-6 

72 

2640.  9 

1.23-3 

1.09-3 

8.  15-4 

5.  04-4 

2.  45-4 

1.  09-4 

2692.  0 

1.  36-4 

1.  12-4 

7.  19-5 

3.  46-5 

1.  19-5 

3.  77-6 

73 

2745.  0 

1.  18-3 

1,  04-3 

7.  82-4 

4.  83-4 

2.  35-4 

1.  05-4 

2799.  7 

1.36-4 

1.  12-4 

7.  23-5 

3.  51-5 

1.  22-5 

3.  89-6 

74 

2851.7 

l.  14-3 

I.  01-3 

7.  59-4 

4.  70-4 

2.  29-4 

1.  02-4 

2909.  6 

1.35-4 

1.  11-4 

7.  18-5 

3.  49-5 

1.22-5 

3.  93-6 

75 

2961.  0 

1.  11-3 

9.  83-4 

7.  40-4 

4.  59-4 

2.  24-4 

9.  94-5 

3021.6 

1.  32-4 

1.09-4 

7.  04-5 

3.  43-5 

1.20-5 

3.  90-6 

76 

3073.  2 

1.  09-3 

9. 60-4 

7.  22-4 

4.  49-4 

2.  19-4 

9.  73-5 

3135.  9 

1.  28-4 

1.  06-4 

6.  85-5 

3.  34-5 

1.  17-5 

3.  80-6 

77 

3188,  1 

1.  06-3 

9. 37-4 

7,  05-4 

4.  38-4 

2.  14-4 

9.  51-5 

3252.  3 

1.  24-4 

1. 02-4 

6.  60-5 

3.  22-5 

1.  13-5 

3. 67-6 

78 

3305.  9 

1.03-3 

9.  13-4 

6. 88-4 

4.  27-4 

2. 08-4 

9.  28-5 

3370.  8 

1.  19-4 

9.  80-5 

6. 33-5 

3.  08-5 

1.  08-5 

3.  50-6 

79 

3426.  7 

1.01-3 

0. 89-4 

6. 70-4 

4.  16-4 

2.  03-4 

9.  05-5 

3491.  6 

1.  14-4 

9.  36-5 

6.  04-5 

2.  94-5 

1.02-5 

3.  31-6 

80 

3550.  5 

9.  81-4 

8. 66-4 

6.  32-4 

4.  06-4 

1.98-4 

8.  82-5 

3614. 6 

1.08-4 

8.  91-5 

5.  74-5 

2.  78-5 

9.  65-6 

3.  11-6 

81 

3677.  5 

9.  56-4 

8.  44-4 

6. 36-4 

3.  95-4 

1.  93-4 

8.  59-5 

3739. 7 

1.  03-4 

8.  44-5 

5.  43-5 

2.  62-5 

9.  04-6 

2.  89-6 

82 

3807.  5 

9.  32-4 

8.  23-4 

6. 20-4 

3.  85-4 

1.88-4 

8.  38-5 

3867. 1 

9.  70-5 

7.  97-5 

5.  12-5 

2.  46-5 

8.41-6 

2.  67-6 

83 

3940.  9 

9.  11-4 

8.  05-4 

6.  06-4 

3.  77-4 

1.84-4 

8.  18-5 

3996.  8 

9.  11-5 

7.  48-5 

4.  79-5 

2.  29-5 

7.  76-6 

2.  44-6 

84 

4077.  5 

8.  94-4 

7.  89-4 

5.  94-4 

3.  69-4 

1.80-4 

7.  99-5 

4128.  7 

8.  50-5 

6.  97-5 

4.  44-5 

2.  11-5 

7.  07-6 

2.  19-6 

85 

4217.  4 

8.  80-4 

7.  77-4 

5,  84-4 

3.  62-4 

1.76-4 

7.  02-5 

4262.  9 

7.  83-5 

6.  40-5 

4. 07-5 

1.  92-5 

6.  32-6 

1.92-6 

86 

4360.  7 

8.  71-4 

7.  68-4 

5.  77-4 

3.  57-4 

1.73-4 

7.  67-5 

4399.  4 

7.  07-5 

5,  78-5 

3.  65-5 

1.  70-5 

5.  51-6 

1.63-6 

87 

4507.  2 

8.  65-4 

7.  62-4 

5.  70-4 

3.  51-4 

1.70-4 

7.  40-5 

4538.  2 

6.  21-5 

5.  06-5 

3.  18-5 

1.  47-5 

4.  66-6 

1.  35-6 

88 

4656.  5 

8.  51-4 

7.  48-4 

5. 57-4 

3.  41-4 

1.63-4 

7.  14-5 

4679.  6 

5,  19-5 

4. 23-5 

2.  66-5 

1.23-5 

3.  97-6 

1.  18-6 

89 

4807.  7 

7.  90-4 

6.  91-4 

5.  11-4 

3. 09-4 

1.45-4 

6.  29-5 

4823.  8 

4.  23-5 

3. 50-5 

2.31-5 

1.  18-5 

4.  61-6 

1.76-6 

90 

4959.  2 

6.  36-4 

5.  54-4 

4.  04-4 

2.  40-4 

1.  11-4 

4.  70-5 

4972. 2 

5.  74-5 

5.  12-5 

3.  97-5 

2.  59-5 

1.36-5 

6.  45-6 

91 

5110.  7 

4.  47-4 

3.  87-4 

2. 79-4 

1.62-4 

7.  33-5 

3.  05-5 

5120. 1 

1.  50-4 

1.37-4 

1.09-4 

7.  41-5 

3.  98-5 

1.  91-5 

92 

5262.  8 

3.  46-4 

2.  98-4 

2.  12-4 

1.21-4 

5.  34-5 

2.  18-5 

5292.  0 

2.  22-4 

2.  01-4 

1. 59-4 

1.06-4 

5.  62-5 

2.  68-5 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q,  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zeir  Rydbergs,  60  <  Z  92 

See  page  96  for  Explanation  of  Tables 


A1  -  019  A1  -  G20 


z 

lE 

E'».  002 

E'«.  01 

E'=.  03 

E  07 

E'=.  13 

E'«. 28 

AE 

E '=  002 

E  '=.  01 

E'=.  03 

E'e.  07 

E'e.  15 

E'«.  28 

60 

1583.  2 

1 . 32-3 

1. 18-3 

8.  99-4 

3.  68-4 

2.  83-4 

1.  28-4 

1641.  7 

6.  57-4 

5. 85-4 

4.  33-4 

3.  04-4 

1.64-4 

7.  88-3 

61 

1660.  3 

1.  03-3 

9.  22-4 

7.  08-4 

4. 51-4 

2.  27-4 

1.  03-4 

1719.2 

6.  25-4 

5. 57-4 

4.  33-4 

2.  89-4 

1.  56-4 

7.  47-5 

62 

1740.  1 

6. 65-4 

5.  96-4 

4.  63-4 

2. 99-4 

1  53-4 

7  07-5 

1798.  7 

5.  95-4 

5.31-4 

4.  12-4 

2. 75-4 

1.  49-4 

7.  09-5 

63 

1823.  2 

3. 11-4 

2. 81-4 

2.  21-4 

1.  45-4 

7  58-5 

3.  58-5 

1880.  3 

5.  68-4 

5.  06-4 

3.  94-4 

2.  62-4 

1.  42-4 

6.  75-5 

64 

1909.7 

1.31-4 

1.  17-4 

8. 92-5 

5.  68-5 

2. 88-5 

1.  36-5 

1964.  4 

5.  42-4 

4.  83-4 

3.  76-4 

2.  51-4 

1.35-4 

6.  43-5 

65 

1999.  3 

1.02-4 

8. 63-3 

3.  94-5 

3. 23-5 

1.  36-5 

3.  32-6 

2030.  6 

5.  18-4 

4.  62-4 

3. 39-4 

2.  40-4 

l.  29-4 

6.  13-3 

66 

2091. 6 

1.24-4 

1.03-4 

6.  75-5 

3. 34-3 

1.  19-3 

3.  97-6 

2139.  0 

4.  95-4 

4.  42-4 

3.  44-4 

2.  29-4 

1.  24-4 

5.  83-3 

67 

2186.2 

1.  52-4 

1.  26-4 

8.  23-3 

4.  03-5 

1.  40-5 

4.  40-6 

2229.  8 

4.  74-4 

4  23-4 

3.  29-4 

2.  19-4 

1.  18-4 

5.  60-5 

68 

2283.  1 

1.  74-4 

1.  45-4 

9.  49-5 

4. 69-5 

1.  65-5 

5.  22-6 

2322.  9 

4.  54-4 

4.05-4 

3.  16-4 

2.  10-4 

1.  13-4 

5.  36-5 

69 

2382.  3 

1.  89-4 

1. 58-4 

1.04-4 

5.  17-3 

1.85-5 

5.  95-6 

2418.  5 

4.  34-4 

3. 88-4 

3.  02-4 

2.  02-4 

1.  09-4 

5.  13-5 

70 

2483.  6 

1  99-4 

1.  66-4 

1.  09-4 

3.  30-3 

1.  99-5 

6.  52-6 

2516.  3 

4.  16-4 

3. 72-4 

2.  90-4 

1.  94-4 

1.  04-4 

4.  92-3 

71 

2587.0 

2.  04-4 

1.  70-4 

1.  13-4 

3.  71-5 

2.  09-5 

6.  93-6 

2617.  0 

4.  00-4 

3.  37-4 

2.  79-4 

1.86-4 

1.  00-4 

4.  72-5 

72 

2692.  6 

2.  07-4 

1.  73-4 

1.  15-4 

5.  84-3 

2.  13-3 

7.  22-6 

2720.  2 

3.  84-4 

3. 43-4 

2.  68-4 

1.  79-4 

9.  61-3 

4.  54-5 

73 

2800.  4 

2.  08-4 

1.  74-4 

1.  16-4 

5.  92-5 

2.  20-3 

7.  44-6 

2823.  9 

3.  69-4 

3. 30-4 

2.  38-4 

1.  72-4 

9.  24-5 

4.  37-5 

74 

2910.  4 

2. 08-4 

1.  74-4 

1.  16-4 

3.  96-5 

2. 22-3 

7.  58-6 

2934.  4 

3.  55-4 

3. 17-4 

2.  48-4 

1.  66-4 

8.  89-3 

4.  21-3 

75 

3022.  5 

2.  07-4 

1.  73-4 

1.  16-4 

5.  96-5 

2.  24-5 

7.  66-6 

3045.  6 

3.  42-4 

3. 06-4 

2.  39-4 

1.  60-4 

8.  58-5 

4.  06-5 

76 

3136.8 

2.  04-4 

1.  71-4 

1.  15-4 

5.  92-5 

2.  23-5 

7.  66-6 

3159.6 

3.  30-4 

2. 95-4 

2.31-4 

1.  33-4 

8.  28-3 

3.  92-5 

77 

3253.  3 

2.01-4 

l.  68-4 

1.  13-4 

3.  84-5 

2.  20-5 

7.  59-6 

3276.  5 

3.  20-4 

2.  86-4 

2.  24-4 

1.  50-4 

8.  01-5 

3. 79-5 

70 

3372.  0 

1.  96-4 

1.  64-4 

1.  10-4 

3.  71-5 

2.  13-5 

7.  43-6 

3396.  3 

3.  10-4 

2.  78-4 

2.  17-4 

1.  45-4 

7.  77-5 

3.  68-5 

79 

3493.  0 

1. 90-4 

1.  59-4 

1.  07-4 

5.  52-5 

2.  08-5 

7.  18-6 

3519.2 

3.  02-4 

2.  70-4 

2.  11-4 

1.  41-4 

7.  33-3 

3.  57-5 

80 

3616.  1 

1.82-4 

1.  53-4 

1.  03-4 

3.  29-5 

1.  99-5 

6.  83-6 

3643.  2 

2.  94-4 

2.  63-4 

2.  06-4 

1.  38-4 

7.  34-5 

3.  47-5 

81 

3741. 5 

1.  73-4 

1.  45-4 

9.  72-5 

3.01-5 

1.  88-5 

6.  43-6 

3774.  3 

2.  87-4 

2. 57-4 

2.01-4 

1.34-4 

7.  15-5 

3.  38-5 

82 

3069.  2 

1.  62-4 

1.36-4 

9.  09-3 

4.  67-3 

1.  74-5 

5.  92-6 

3906.  8 

2.  80-4 

2.  51-4 

1.  96-4 

1.  31-4 

6.  97-3 

3.  30-3 

83 

3999.  1 

1.  49-4 

1.  23-4 

8.  34-5 

4.  26-5 

1.  57-5 

5.  31-6 

4042.  5 

2.  74-4 

2.  45-4 

1.  91-4 

1.28-4 

6.  80-5 

3.21-5 

84 

4131. 4 

1.  34-4 

1.  12-4 

7.  44-5 

3.  78-5 

1.  38-5 

4.  58-6 

4181.8 

2.  68-4 

2.  40-4 

1.87-4 

1.25-4 

6.  64-3 

3.  14-5 

85 

4266.  1 

1.  15-4 

9. 60-5 

6.  36-5 

3.  20-3 

1.  15-3 

3.  74-6 

4324.  6 

2.  62-4 

2. 34-4 

1.  83-4 

1.22-4 

6.  49-5 

3.  07-5 

86 

4403.  3 

9.  26-5 

7. 70-5 

5.  07-5 

2.  52-5 

8.  90-6 

2.  85-6 

4470.  9 

2.  56-4 

2. 30-4 

1.  79-4 

1.20-4 

6.  35-5 

3.  00-5 

87 

4543.  2 

6.  69-5 

5.  37-5 

3.  67-5 

1.84-5 

6.  64-6 

2.  23-6 

4621.  1 

2.  31-4 

2. 25-4 

1.  76-4 

1.  17-4 

6.  22-5 

2.  94-5 

88 

4686.  3 

4.  80-3 

4.  11-5 

2.  90-5 

1.65-3 

7.  37-6 

3.  16-6 

4775.  1 

2.  47-4 

2.  21-4 

1.73-4 

1.  15-4 

6.  11-5 

2.  88-5 

89 

4833.  8 

7.  37-3 

6. 67-5 

3.  28-5 

3. 33-5 

1.  89-5 

9.  11-6 

4933.  1 

2.  43-4 

2.  17-4 

1.70-4 

1.  13-4 

6.01-5 

2.  83-5 

90 

4987.  4 

1.80-4 

1.63-4 

1.  29-4 

8.  60-3 

4.  53-3 

2.  16-5 

5095.  2 

2.  40-4 

2.  15-4 

1.68-4 

1.  12-4 

3.  94-5 

2.  80-5 

91 

5147.  5 

2.  96-4 

2.  67-4 

2.  09-4 

1.  37-4 

7.  08-5 

3.31-3 

5261.  3 

2.  39-4 

2.  14-4 

1.67-4 

l.  11-4 

5.  92-5 

2.  78-5 

92 

5313.  4 

3.  69-4 

3.31-4 

2.  57-4 

1.67-4 

8.  33-3 

3.  95-5 

5432.  0 

2.41-4 

2. 16-4 

1.69-4 

1.  13-4 

5.  99-5 

2.81-5 

Al  -  021  A1  -  022 


Z 

A  E 

E'-.  002 

E'*.  01 

E'«.  03 

E'“.  07 

E'-.  13 

E'*».  28 

A  E 

E'«*.  002 

E'«.  01 

E'-.  03 

E'-.  07 

E'».  15 

E'-.  28 

60 

1723.3 

4.  40-4 

3. 92-4 

3.  05-4 

2. 04-4 

1.  10-4 

5.  32-5 

1825.  0 

6.  11-4 

5.  43-4 

4.  12-4 

2.  58-4 

1.  27-4 

3.  67-5 

61 

1808.  3 

4.21-4 

3. 76-4 

2.  93-4 

1.95-4 

1.  05-4 

5.  09-5 

1913.  3 

3.  56-4 

4.  93-4 

3. 74-4 

2.  34-4 

1.  15-4 

3.  11-5 

62 

1895.  4 

4.  04-4 

3. 60-4 

2.  81-4 

1. 87-4 

1.  01-4 

4.  87-5 

2004.  1 

5.  05-4 

4. 47-4 

3. 39-4 

2.  12-4 

1.  03-4 

4.  60-3 

63 

1984.  5 

3. 87-4 

3. 46-4 

2.  69-4 

1.79-4 

9.  67-5 

4.  66-5 

2096.  7 

4.  38-4 

4.  06-4 

3.  08-4 

1.92-4 

9.  34-5 

4.  13-5 

64 

2075.  7 

3. 72-4 

3. 32-4 

2.  59-4 

1.72-4 

9.  28-5 

4.  46-5 

2191.4 

4.  18-4 

3. 70-4 

2.  80-4 

1.74-4 

8.  46-5 

3.  73-3 

65 

2168.9 

3. 57-4 

3.  19-4 

2. 49-4 

1.66-4 

8. 90-3 

4.  27-3 

2288.  2 

3.  83-4 

3. 39-4 

2.  56-4 

1.  59-4 

7.  70-5 

3.  38-3 

66 

2264.  2 

3. 43-4 

3.  06-4 

2.  39-4 

1.  59-4 

8. 55-5 

4.  10-5 

2387.  1 

3.  33-4 

3. 12-4 

2.  36-4 

1.46-4 

7.  05-5 

3.  09-3 

67 

2361.6 

3. 30-4 

2.  93-4 

2. 30-4 

1. 53-4 

8.  21-5 

3.  93-3 

2488.  1 

3.  27-4 

2. 09-4 

2. 18-4 

1.35-4 

6.  49-5 

2.  84-3 

68 

2461.  1 

3. 17-4 

2.  84-4 

2.  22-4 

1.48-4 

7.  89-5 

3.  78-3 

2591.  2 

3.  03-4 

2.  70-4 

2.  03-4 

1.  25-4 

6.  02-5 

2.  62-3 

69 

2S62. 6 

3. 06-4 

2.  73-4 

2.  13-4 

1.  42-4 

7.  39-5 

3.  63-5 

2696.  4 

2.  86-4 

2.  32-4 

1.90-4 

1.  17-4 

5.61-5 

2.  43-3 

70 

2666.  2 

2. 93-4 

2.  63-4 

2.  06-4 

1.  37-4 

7.  31-5 

3.  49-3 

2803.  7 

2.  69-4 

2.  37-4 

1.  78-4 

1.  10-4 

5.  25-5 

2.  27-3 

71 

2771.9 

2. 84-4 

2.  54-4 

1.99-4 

1.32-4 

7.  04-3 

3.  36-5 

2913.  2 

2.  34-4 

2. 24-4 

1.68-4 

1.03-4 

4.  94-5 

2.  13-3 

72 

2879.  7 

2.  74-4 

2. 45-4 

l.  92-4 

1.27-4 

6.  79-3 

3.  24-5 

3024.  8 

2.  40-4 

2.  12-4 

1.  59-4 

9.  77-5 

4.  66-5 

2.  01-3 

73 

2989.  6 

2. 63-4 

2.  37-4 

1.83-4 

1.23-4 

6. 54-5 

3.  12-3 

3138.  6 

2.  28-4 

2.  02-4 

l.  31-4 

9.  26-3 

4.41-5 

1.90-5 

74 

3101.6 

2.  36-4 

2. 29-4 

1.79-4 

1. 19-4 

6.  32-3 

3.01-5 

3234.  3 

2.  10-4 

1.92-4 

1.  44-4 

8.  81-3 

4.  19-5 

1.80-3 

73 

3213,8 

2.  47-4 

2.21-4 

1.73-4 

1. 13-4 

6.  10-3 

2.  90-3 

3372.  6 

2.  08-4 

1.83-4 

1.37-4 

0.  40-5 

3.  98-5 

1.71-5 

76 

3332.  0 

2. 39-4 

2.  14-4 

1.  67-4 

1. 11-4 

3.  89-3 

2.  80-3 

3492.  8 

1.99-4 

1.  73-4 

1.31-4 

8.  02-3 

3.  80-5 

1.63-3 

77 

3430.  4 

2.  31-4 

2.  07-4 

1.62-4 

1.  08-4 

3.  69-3 

2.  70-3 

3613.2 

1.90-4 

1.68-4 

1.26-4 

7.  67-5 

3.  63-5 

1.  36-3 

78 

3570.  9 

2.  24-4 

2.  01-4 

1.  37-4 

1.04-4 

3.  30-3 

2.61-5 

3739.  9 

1.83-4 

1.61-4 

1.  20-4 

7.  35-3 

3.  48-5 

1.49-3 

79 

3693.  6 

2.  17-4 

1.93-4 

1  32-4 

1.01-4 

3.  32-3 

2.  33-3 

3866.  7 

1.73-4 

1. 35-4 

1.  16-4 

7.  06-5 

3.  33-5 

1.  43-3 

80 

3818.4 

2.  11-4 

1.89-4 

1.  48-4 

9.  79-3 

3.  13-5 

2.  44-3 

3993.  7 

1.  69-4 

1. 49-4 

1.  11-4 

6.  78-3 

3.  20-5 

1.  37-3 

81 

3943.  4 

2.  04-4 

1.  83-4 

1.43-4 

9.  49-5 

4.  99-3 

2.  36-3 

4127.0 

1.62-4 

1. 43-4 

1.07-4 

6.  53-3 

3.  07-5 

1.31-5 

82 

4074.  5 

1.98-4 

1.77-4 

1.  39-4 

9.  20-3 

4.  83-3 

2.  29-3 

4260.4 

1.  37-4 

1.38-4 

1.  03-4 

6.  29-3 

2.  96-5 

1.26-3 

83 

4205.  9 

1.92-4 

1.72-4 

1.34-4 

0.  91-3 

4.  68-5 

2.21-3 

4396.  1 

1.  31-4 

1.33-4 

9. 93-3 

6.  06-5 

2.  85-5 

1.22-5 

84 

4339.  4 

1.86-4 

1.67-4 

1.30-4 

8. 64-3 

4.  33-3 

2.  14-5 

4534.  1 

1.46-4 

1. 29-4 

9.  60-3 

3.  83-5 

2.  75-5 

1.  17-3 

83 

4473.  1 

1.80-4 

1.  62-4 

1.26-4 

8. 37-3 

4.  39-3 

2.  07-3 

4674.  3 

1.41-4 

1.24-4 

9. 28-5 

3. 63-3 

2.  65-5 

1.  13-3 

86 

4613.0 

1.75-4 

1.  37-4 

1.22-4 

8. 10-3 

4.  24-3 

2.01-3 

4816.7 

1.37-4 

1.  20-4 

8.  97-3 

3.  46-3 

2.  56-5 

1.  09-3 

87 

4733.  1 

1.69-4 

1.  32-4 

1.  19-4 

7.  84-3 

4. 10-3 

1.94-3 

4961.  3 

1.32-4 

1.  16-4 

8.  68-3 

3.  28-5 

2.  48-5 

1.03-3 

88 

4893.  4 

1.63-4 

1.47-4 

1.  13-4 

7.  37-3 

3.  96-3 

1.87-3 

3108.  3 

1.  28-4 

1.  13-4 

8.41-5 

3.  11-3 

2.  40-5 

1.02-3 

89 

5039.  9 

1.  57-4 

1.  41-4 

1.  10-4 

7.  28-3 

3.81-5 

1.80-3 

3237.  8 

1.  24-4 

1.09-4 

8.  13-3 

4.  93-3 

2.  32-5 

9.  87-6 

90 

3186.7 

1.  31-4 

1.  33-4 

1.06-4 

6.  96-3 

3.  64-3 

1.72-3 

3409.  4 

1.20-4 

1.06-4 

7.  90-3 

4.  80-3 

2.  25-5 

9.  36-6 

91 

3333.  8 

1.43-4 

1.28-4 

9.  98-3 

6. 57-5 

3.  44-3 

1.  63-3 

5363.  3 

1.  17-4 

1.03-4 

7.  66-3 

4.  63-5 

2.  10-5 

9.  27-6 

92 

34B7.  2 

1.31-4 

1. 17-4 

9.  13-3 

6.01-3 

3.  13-3 

1.  49-3 

3719.  6 

1.  13-4 

9. 97-5 

7. 43-3 

4.  31-3 

2.  11-5 

8.  98-6 
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c  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  fl  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  <  92 

See  page  96  for  Explanation  of  Tables 


Al  -  C23  Al  -  G24 


z 

£E 

E'«  002  E  '*».  01 

E'«,  03 

E'«,  07 

E'».  15 

E'a.  28 

aE 

E'b.  002 

E'**.  01 

E 03 

E'-.  07 

E'“.  15 

E 28 

60 

1025,  5 

4. 29-4 

3, 80-4 

2.  86-4 

1.  77-4 

8. 50-5 

3.  71-5 

1933.  8 

4.41-4 

3.  98-4 

3.  13-4 

2.  06-4 

1.  07-4 

5.  01-5 

61 

1914,  1 

4.  35-4 

3.  86-4 

2.  91-4 

1.  80-4 

8.71-5 

3.  82-5 

2031.  5 

4.  20-4 

3.  79-4 

2.  98-4 

1.97-4 

1.  02-4 

4. 79-5 

62 

2004.  6 

4. 41-4 

3.  91-4 

2.  95-4 

1.  03-4 

8,  89-5 

3.  91-5 

2131.  9 

4.  01-4 

3. 62-4 

2.  85-4 

1.88-4 

9.  78-5 

4.  58-5 

63 

2097  3 

4  45-4 

3,  94-4 

2.  98-4 

1.85-4 

9. 02-5 

3.  90-5 

2235.  0 

3.  83-4 

3. 46-4 

2.  72-4 

1.  79-4 

9.  36-5 

4.  38-5 

64 

2192.  1 

4. 45-4 

3.  94-4 

2.  90-4 

1. 86-4 

9. 08-5 

4.  02-5 

2340.  9 

3. 67-4 

3.31-4 

2.  60-4 

l.  72-4 

8.  97-5 

4.  20-5 

65 

2289.  0 

4.  43-4 

3. 92-4 

2.  97-4 

1. 85-4 

9.  06-5 

4.  03-5 

2449.  6 

3.  51-4 

3.  16-4 

2.  49-4 

1.  64-4 

8.  59-5 

4. 02-5 

66 

2388.  0 

4. 38-4 

3. 88-4 

2  94-4 

1  83-4 

8. 99-5 

4.  00-5 

2561.  2 

3.  36-4 

3.  03-4 

2.  39-4 

1.  57-4 

0.  23-5 

3. 86-5 

67 

2489.  1 

4.  30-4 

3. 81-4 

2.  89-4 

1.  00-4 

8. 86-5 

3.  95-5 

2675.  6 

3. 22-4 

2.  90-4 

2.  29-4 

1.  51-4 

7.  90-5 

3.  70-5 

68 

2592.  3 

4. 21-4 

3.  74-4 

2.  83-4 

1.  77-4 

8. 69-5 

3,  88-5 

2793.  0 

3.  08-4 

2.  78-4 

2.  19-4 

l.  45-4 

7.  58-5 

3. 56-5 

69 

2697,  7 

4. 11-4 

3.  65-4 

2.  76-4 

1.  73-4 

8.  50-5 

3.  80-5 

2913.  3 

2. 96-4 

2. 67-4 

2.  10-4 

1.39-4 

7.  28-5 

3. 42-5 

70 

2805.  2 

4. 01-4 

3,  55-4 

2.  69-4 

1.  68-4 

8.  28-5 

3.  70-5 

3036.  7 

2.  84-4 

2.  56-4 

2.  02-4 

1.  33-4 

7.  00-5 

3.  28-5 

71 

2914.  7 

3  90-4 

3. 45-4 

2.  62-4 

1  64-4 

8.  06-5 

3.  61-5 

3163.  2 

2.  72-4 

2.  46-4 

1.94-4 

1.  20-4 

6.  73-5 

3. 16-5 

72 

3026  7 

3.  78-4 

3  25-4 

2.  54-4 

1. 59-4 

7.  83-5 

3.  51  5 

3292.  7 

2.  62-4 

2. 36-4 

1.86-4 

1.23-4 

6.  47-5 

3.  04-5 

73 

3140.  7 

3. 67-4 

3.  25-4 

2.  46-4 

1.  54-4 

7.  60-5 

3.41-5 

3425.  5 

2. 51-4 

2. 27-4 

1.  79-4 

1,  19-4 

6.  23-5 

2. 93-5 

74 

3256.  8 

3.  56-4 

3.  15-4 

2.  39-4 

1. 50-4 

7,  37-5 

3.  30-5 

3561.  5 

2.  42-4 

2. 18-4 

1.72-4 

1. 14-4 

6.  00-5 

2.  82-5 

75 

3375.  1 

3. 45-4 

3.  06-4 

2.  32-4 

1.  45-4 

7  14-5 

3.  20-5 

3700  9 

2.  32-4 

2.  10-4 

1.  66-4 

1.  10-4 

5.  78-5 

2.  72-5 

76 

3495.  7 

3. 34-4 

2.  96-4 

2.  24-4 

1.  40-4 

6.  92-5 

3. 10-5 

3843. 5 

2. 24-4 

2.  02-4 

1.60-4 

1.06-4 

5.  57-5 

2. 62-5 

77 

3618.4 

3.  24-4 

2.  87-4 

2.  17-4 

1. 36-4 

6.  71-5 

3. 01-5 

3989.  7 

2. 15-4 

1  94-4 

1.  54-4 

1.  02-4 

5.  37-5 

2.  53-5 

78 

3743. 3 

3.  14-4 

2.  78-4 

2.  11-4 

1. 32-4 

6.  50-5 

2.  92-5 

4139.  3 

2.  07-4 

1.  87-4 

1.  48-4 

9.  83-5 

5.  10-5 

2.  45-5 

79 

3870.  4 

3.  04-4 

2.  69-4 

2.  04-4 

1.  28-4 

6.  29-5 

2.  82-5 

4292.  5 

2.  00-4 

1.00-4 

1.  43-4 

9.  48-5 

5.  00-5 

2. 36-5 

80 

3999.  9 

2.  94-4 

2.  61-4 

1.  98-4 

1.  24-4 

6.  10-5 

2.  74-5 

4449.  3 

1. 92-4 

1.  74-4 

1.  37-4 

9.  15-5 

4. 83-5 

2.  28-5 

81 

4131.  4 

2.  05-4 

2.  53-4 

1.  91-4 

1.  20-4 

5.  91-5 

2.  65-5 

4609.  8 

1.  85-4 

l.  67-4 

1.  32-4 

8.  83-5 

4.  66-5 

2.  21-5 

82 

4265.  3 

2.  77-4 

2.  45-4 

1.  86-4 

1.  16-4 

5.  73-5 

2.  57-5 

4774.  2 

1.  78-4 

1.61-4 

1.28-4 

0.  52-5 

4.  51-5 

2.  14-5 

83 

4401.  4 

2.  68-4 

2.  38-4 

1.  80-4 

1.  13-4 

5.  55-5 

2.  49-5 

4942.  4 

1.  72-4 

1.  S6-4 

1.  23-4 

8.  23-5 

4.  36-5 

2.  07-5 

84 

4539,  7 

2.  60-4 

2.  30-4 

1.74-4 

1.09-4 

5.  39-5 

2.  42-5 

5114.6 

1.  66-4 

1.  50-4 

1.  19-4 

7.  95-5 

4.21-5 

2.  00-5 

85 

4680.  4 

2.  52-4 

2.  24-4 

1.  69-4 

1. 06-4 

5.  22-5 

2.  35-5 

5290.  9 

1.  60-4 

1.45-4 

1. 15-4 

7.  69-5 

4. 08-5 

1.  94-5 

86 

4823.  3 

2.  45-4 

2.  17-4 

1.64-4 

1.03-4 

5.  07-5 

2.  28-5 

5471.3 

1.  55-4 

1.40-4 

1.  11-4 

7.  43-5 

3.  95-5 

1.  88-5 

87 

4968.  5 

2.  38-4 

2.  11-4 

1.60-4 

9.  99-5 

4.  92-5 

2.21-5 

5655,  9 

1.  49-4 

1.35-4 

1.07-4 

7.  18-5 

3.  82-5 

1.82-5 

88 

5116.  1 

2.31-4 

2.  04-4 

1.  55-4 

9.  69-5 

4.  70-5 

2.  15-5 

5845.  0 

1.  44-4 

1.31-4 

1.04-4 

6.  95-5 

3.  70-5 

1.  76-5 

89 

5266. 0 

2.  24-4 

1.  99-4 

1.  50-4 

9.  42-5 

4.64-5 

2.  08-5 

6038.  5 

1.39-4 

1.26-4 

1.00-4 

6.  72-5 

3.  58-5 

1.71-5 

90 

5418.  1 

2.  18-4 

1.  93-4 

1.  46-4 

9.  15-5 

4.  51-5 

2.  02-5 

6236.  5 

1.  34-4 

1.22-4 

9.  69-5 

6.  51-5 

3.  47-5 

1.  66-5 

91 

5572.  7 

2.  12-4 

1.87-4 

1.  42-4 

8,  88-5 

4.  38-5 

1.97-5 

6439.  3 

1.30-4 

1.  18-4 

9.  37-5 

6.  30-5 

3.  37-5 

1.61-5 

92 

5729.  6 

2.  C6-4 

1.82-4 

1.  38-4  8.  63-5 

Al  -  C25 

4.  25-5 

1.  91-5 

6647.  0 

1.  25-4 

1.  14-4 

9.  06-5  6.  10-5 

Al  -  C26 

3.  27-5 

1.  56-5 

Z 

ae 

E'«.  002  E'».  01 

E'«.  03 

E'*.  07 

E'=*.  15 

E'».  28 

&E 

E'».  002 

E'*.  01 

E'»  03 

£'■.  07 

E'».  15 

£'«.  28 

60 

1934.  6 

7.  54-4 

6.  75-4 

5.21-4 

3.  35-4 

1.  70-4 

7.  78-5 

2055.  6 

3.  16-4 

2.  79-4 

2.  12-4 

1.37-4 

7.  24-5 

3.  43-5 

61 

2032.  4 

7.  18-4 

6.  43-4 

4.  96-4 

3.  19-4 

1.  62-4 

7.  43-5 

2156.  5 

3.  02-4 

2. 66-4 

2. 03-4 

1.31-4 

6.  93-5 

3.  27-5 

62 

2132.  9 

6.  85-4 

6.  13-4 

4.  73-4 

3.  04-4 

1.  55-4 

7.  10-5 

2260.  1 

2.  e8-4 

2.  55-4 

1. 94-4 

1.26-4 

6.  63-5 

3.  12-5 

63 

2236.  2 

6. 54-4 

5.  85-4 

4.  52-4 

2.91-4 

l.  48-4 

6.  78-5 

2366.  5 

2.  76-4 

2. 43-4 

1.05-4 

1.  20-4 

6.  35-5 

2.  98-5 

64 

2342.  2 

6.  24-4 

5.  58-4 

4.  32-4 

2.  78-4 

1.41-4 

6. 49-5 

2475.  7 

2.  64-4 

2. 33-4 

1.  78-4 

1.  15-4 

6.  08-5 

2.  85-5 

65 

2451.  I 

5.  96-4 

5.  34-4 

4.  13-4 

2.  66-4 

1.35-4 

6.21-5 

2587.  8 

2.  53-4 

2. 23-4 

1.70-4 

1.  11-4 

5.  03-5 

2.  73-5 

66 

2562.  8 

5.  70-4 

5.  10-4 

3.  95-4 

2.  54-4 

1.29-4 

5.  96-5 

2702.  7 

2.  42-4 

2.  14-4 

1.  64-4 

1.06-4 

5.  60-5 

2.  62-5 

67 

2677.  4 

5.  46-4 

4.  08-4 

3. 78-4 

2.  43-4 

1.  24-4 

5.71-5 

2820.  6 

2.  33-4 

2. 06-4 

1.  57-4 

1.02-4 

5.  38-5 

2.  52-5 

68 

2794.  9 

5.  22-4 

4.  68-4 

3.  62-4 

2.  33-4 

1. 19-4 

5.  48-5 

2941.  5 

2.  23-4 

1.98-4 

1. 51-4 

9.  02-5 

5.  17-5 

2.  42-5 

69 

2915.  5 

5.  01-4 

4.  48-4 

3.  47-4 

2.  24-4 

1. 14-4 

5.  26-5 

3065.  5 

2. 15-4 

1.90-4 

1.  45-4 

9.  45-5 

4.  97-5 

2.  32-5 

70 

3039.  1 

4.  80-4 

4.  30-4 

3. 33-4 

2.  15-4 

l.  10-4 

5.  06-5 

3192.  5 

2. 07-4 

1.  83-4 

1.  40-4 

9.  10-5 

4,  78-5 

2. 23-5 

71 

3165.7 

4. 60-4 

4  12-4 

3. 19-4 

2.  06-4 

1.  05-4 

4.  86-5 

3322.  7 

1.  99-4 

1.  76-4 

1.35-4 

8.  77-5 

4.61-5 

2.  15-3 

72 

3295.  6 

4. 42-4 

J  96-4 

3. 07-4 

1.  98-4 

1.01-4 

4.  68-5 

3456,  1 

1.91-4 

1.70-4 

1 . 30-4 

8.  46-5 

4.  44-5 

2.  07-5 

73 

3428.  6 

4. 24-4 

3.  80-4 

2. 94-4 

t.  90-4 

9.  74-5 

4. 50-5 

3592.  7 

1,85-4 

1.64-4 

1.  25-4 

8. 16-5 

4.  28-5 

2. 00-5 

74 

3564.  9 

4.  07-4 

3. 65-4 

2. 83-4 

1.  83-4 

9.  38-5 

4.  34-5 

3732.  7 

1.  78-4 

1. 58-4 

1.21-4 

7.  88-5 

4. 13-5 

1.93-5 

75 

3704.  5 

3,91-4 

3. 51-4 

2.  72-4 

l.  76-4 

9.  03-5 

4. 18-5 

3876.  0 

1.  72-4 

1. 52-4 

1.  17-4 

7.  62-5 

3. 99-5 

1.86-5 

76 

3847.  5 

3.  76-4 

3.  38-4 

2. 62-4 

1.  70-4 

8.  70-5 

4.  03-5 

4022.  8 

1.66-4 

1. 47-4 

1. 13-4 

7. 36-5 

3. 86-5 

1.80-5 

77 

3993.  9 

3.  62-4 

3.  25-4 

2.  52-4 

1.  63-4 

8.  39-5 

3. 89-5 

4173.  1 

1.60-4 

1,  42-4 

1.09-4 

7. 12-5 

3. 7C-5 

1.  74-3 

78 

4143.8 

3.  49-4 

3.  13-4 

2. 43-4 

1.  58-4 

8. 09-5 

3. 75-5 

4327.  0 

1.  55-4 

1.38-4 

1.06-4 

6.  90-5 

3.61-5 

1.  69-5 

79 

4297.  4 

3. 36-4 

3.01-4 

2. 34-4 

1.  52-4 

7.  81-5 

3. 62-5 

4484.  5 

1.  50-4 

1.33-4 

1.  02-4 

6. 68-5 

3. 49-5 

1.63-3 

80 

4454.6 

3. 23-4 

2.  90-4 

2.  25-4 

1.  47-4 

7.  54-5 

3. 50-5 

4645.  8 

1.  45-4 

1.  29-4 

9.91-5 

6. 47-5 

3, 39-5 

1.  38-3 

81 

4615.  5 

3. 12-4 

2.  80-4 

2.  18-4 

1.  42-4 

7.  28-5 

3.  38-5 

4810.9 

1.41-4 

1.25-4 

9.  61-5 

6.  27-5 

3. 28-5 

1.  34-3 

82 

4780.  3 

3.  00-4 

2  70-4 

2.  10-4 

1.37-4 

7.  03-5 

3.  27-5 

4979.  9 

1.36-4 

1.21-4 

9.  32-5 

6. 08-5 

3. 13-5 

1.  49-3 

83 

4949.  0 

2.  90-4 

2.  60-4 

2.  02-4 

1.32-4 

6. 80-5 

3.  17-5 

5152,  9 

1,32-4 

1.  17-4 

9.  04-5 

5.  90-5 

3. 09-5 

1,  44-3 

84 

5121.6 

2. 79-4 

2.  51-4 

1.  95-4 

1.27-4 

6.  58-5 

3. 07-5 

5329.  9 

1.28-4 

1.  14-4 

8.  77-5 

5.  73-5 

3. 00-5 

S.  40-3 

85 

5298.  4 

2.  70-4 

2.  42-4 

1.89-4 

1  23-4 

6.  36-5 

2.  97-5 

5511.2 

1.  25-4 

1.  11-4 

8.  52-5 

5.  57-5 

2.91-5 

1.36-3 

86 

5479.  3 

2.  60-4 

2.  34-4 

1.83-4 

I.  19-4 

6. 16-5 

2. 88-5 

5696.  7 

1.21-4 

1.  07-4 

8.  27-5 

5.41-5 

2. 83-5 

1.33-5 

B7 

5664.  5 

2. 51-4 

2.  26-4 

1.  76-4 

I.  15-4 

5.  96-5 

2. 79-5 

5886.6 

1.  17-4 

1.  04-4 

8.  04-5 

5.  26-5 

2.  75-5 

1.29-5 

88 

5854.  1 

2. 43-4 

2.  18-4 

1.71-4 

1.  12-4 

5.  78-5 

2.  70-5 

6080.  9 

1. 14-4 

1.  01-4 

7.  82-5 

5.  11-5 

2.68-5 

1.  25-3 

89 

6048.  1 

2.  35-4 

2.  11-4 

1. 65-4 

1.08-4 

5.  60-5 

2. 62-5 

6280.  0 

1. 11-4 

9.  36-5 

7.  60-5 

4.  97-5 

2. 61-5 

1.22-3 

90 

6246.  8 

2.  27-4 

2.  04-4 

1.  60-4 

1  05-4 

5.  43-5 

2.  54-5 

6483,  7 

1.08-4 

9.  59-5 

7.  40-5 

4.  84-5 

2.  54-5 

1.  19-3 

91 

6450.  3 

2.  19-4 

1.97-4 

1.  54-4 

1.01-4 

5.  26-5 

2.  47-5 

6692.  3 

1.05-4 

9.  33-5 

7.  20-5 

4.71-5 

2.  48-5 

1.  16-3 

92 

6658. 6 

2.  12-4 

1.91-4 

1.  49-4 

9.  82-5 

5.  11-5 

2.  40-5 

124 

6905.  9 

1.02-4 

9. 08-5  7. 01-5  4. 59-5  2. 42-5  1,  13-5 
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TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  027  A1  -  HI 


z 

IE 

E'“,  002 

E'«.  01 

E'«.  03 

E'«.  07 

E  13 

E'«.  28 

A  E 

E'«.  002 

E'«.  01 

E'«.  03 

E 07 

E  15 

E 28 

60 

2127.  0 

1. 40-4 

1.  21-4 

8. 64-3 

4.93-3 

2.  13-5 

8.  73-6 

1043.  3 

2.  47-3 

2, 23-3 

1.  79-3 

1.  32-3 

9.  76-4 

8.  33-4 

61 

2230.  5 

1. 37-4 

1.  18-4 

8.  46-3 

4.  84-5 

2.  11-3 

8.  59-6 

1097.  2 

2.  35-3 

2.  12-3 

1.70-3 

1.  23-3 

9.  33-4 

8.  18-4 

62 

2336.  7 

1. 34-4 

t. 15-4 

8.  27-3 

4.  74-3 

2.  07-5 

8.  44-6 

1152.  2 

2.  23-3 

2. 02-3 

1.  62-3 

1.  19-3 

8.  92-4 

7.  86-4 

63 

2445.  7 

1  Ji-4 

1. 13-4 

8.  08-5 

4.  64-5 

2.  03-3 

8.  29-6 

1208.  5 

2.  13-3 

1.  92-3 

1.  54-3 

1.  14-3 

8.  54-4 

7.  54-4 

64 

2557.  6 

1.  27-4 

1 ,  10-4 

7. 90-3 

4.  34-5 

1.  99-5 

8.  13-6 

1266. 0 

2.  03-3 

1,  83-3 

1.  47-3 

1.  09-3 

8.  18-4 

7.  25-4 

65 

2672.  3 

1.  24-4 

1.  07-4 

7.  71-3 

4.  43-5 

1.  93-3 

7.  97-6 

1324.  7 

1.  94-3 

1.  75-3 

1.  41-3 

1.  04-3 

7,  83-4 

6.  97-4 

66 

2789.  9 

1.  21-4 

1.  05-4 

7.  52-5 

4.  33-3 

1.  91-3 

7.  81-6 

1384.  7 

1.  85-3 

1.67-3 

1.35-3 

9.  99-4 

7.  34-4 

6.  71-4 

67 

2910.  4 

1.  1S-4 

1.  02-4 

7.  34-3 

4.  23-5 

1.  86-3 

7.  64-6 

1445.  9 

1.  77-3 

1.  60-3 

1.29-3 

9.  57-4 

7.  24-4 

6.  47-4 

6Q 

*'034.  C 

1.  15-4 

9.  93-3 

7.  15-3 

4.  13-5 

1.  82-5 

7,  48-6 

1308.  3 

1.  70-3 

1. 53-3 

1.  23-3 

9.  18-4 

6.97-4 

6.  23-4 

69 

3^60  6 

1.  12-3 

7. 69-3 

6.  97-5 

4.  03-3 

1.  78-3 

7.  31-6 

1372. 0 

1.  63-3 

1.47-3 

1.  18-3 

8.  82-4 

6.  70-4 

6.  01-4 

70 

3290.  4 

1.  09-4 

9.  43-3 

6.  79-3 

3.  93-3 

1.  74-3 

7.  13-6 

1636  9 

1.  36-3 

1.  41-3 

1.  14-3 

8.  48-4 

6.  46-4 

5.  81-4 

71 

3423.  2 

1.  06-4 

9.  18-3 

6.61-3 

3.  83-5 

1.  70-3 

6.  9Q-6 

1703.  0 

1.  30-3 

1.  35-3 

1.  09-3 

8.  15-4 

6.  23-4 

5.  61-4 

72 

3539.  3 

1.  03-4 

8. 93-3 

6.  44-5 

3.  73-5 

t.  63-3 

6.  82-6 

1770.  3 

1.  44-3 

1.  30-3 

1.  03-3 

7.  85-4 

6.01-4 

5.  42-4 

73 

3698.  7 

1,  00-4 

8.  69-3 

6.  27-3 

3.  63-5 

1.  61-5 

6.  66-6 

1838.  9 

1.  38-3 

1.  25-3 

1.  01-3 

7.  36-4 

3.  80-4 

3.  23-4 

74 

3841.  4 

9.  74-3 

8.  43-5 

6.  10-3 

3.  34-3 

1.  37-3 

6.  30-6 

1908.  7 

1.  33-3 

1.  20-3 

9.  73-4 

7.  29-4 

5.  61-4 

3.  08-4 

73 

3987.  5 

9.  47-3 

8.  21-5 

3.  93-3 

3.  44-5 

1.  53-3 

6.  34-6 

1979.  6 

1.  28-3 

1. 16-3 

9.  38-4 

7.  03-4 

3.  42-4 

4.  92-4 

76 

4137.  1 

9.  20-5 

7.  98-5 

5.  77-3 

3.  35-5 

1.  49-5 

6.  19-6 

2051.  Q 

1.  24-3 

1.  12-3 

9.  04-4 

6.  79-4 

5.  24-4 

4.  77-4 

77 

4790.  1 

8.  94-5 

7.  73-3 

5.  61-5 

3.  26-3 

1.  46-5 

6.  03-6 

2123.  2 

1.  19-3 

1.  08-3 

8.  73-4 

6.  36-4 

5.  08-4 

4.  63-4 

78 

-  '#6.8 

8.  68-5 

7.  33-5 

5.  43-3 

3.  17-5 

1.  42-5 

5.  88-6 

2199.  8 

1.  15-3 

1.  04-3 

8.  43-4 

6.  34-4 

4  92-4 

4.  49-4 

79 

4o07.  2 

8.  42-3 

7.  31-3 

3.  30-3 

3.  09-3 

1.  38-3 

3.  73-6 

2273.  3 

1.  11-3 

1.  00-3 

8.  14-4 

6.  13-4 

4.  77-4 

4.  36-4 

80 

4771  3 

8.  18-3 

7.  10-3 

3.  15-5 

3. 00-3 

1.  34-3 

3.  59-6 

2332.  3 

1.  08-3 

9. 72-4 

7.  88-4 

3.  94-4 

4, 62-4 

4.  24-4 

81 

4939.  2 

7.  93-5 

6.  69-5 

2.  00-3 

2.  92-3 

1.  31-5 

5.  45-6 

2430.  7 

1.  04-3 

9.  40-4 

7.  62-4 

5.  73-4 

4. 49-4 

4.  .*  i-4 

82 

3111.  1 

7.  70-5 

6.  69-5 

4.  86-3 

2.  84-5 

1.  27-3 

3.  31-6 

2510.  0 

1.  00-3 

9.  09-4 

7.  38-4 

3.  57-4 

4.  36-4 

4. 01-4 

83 

5286.  9 

7.  47-3 

6. 49-5 

4.  72-3 

2.  76-3 

1.  24-5 

5.  17-6 

2590.  3 

9.  73-4 

8. 80-4 

7.  13-4 

5.  41-4 

4.  23-4 

3. 90-4 

84 

5466.  9 

7.  24-5 

6.  30-5 

4.  38-5 

2.  68-3 

1.  21-3 

5.  03-6 

2672.  2 

9.  43-4 

8. 33-4 

6.  92-4 

5.  25-4 

4.  11-4 

3.  80-4 

85 

3651.  1 

7.  02-3 

6.  11-5 

4.  43-3 

2.  61-3 

1.  17-3 

4.  90-6 

2733.  0 

9.  13-4 

8. 26-4 

6.  72-4 

5.  09-4 

4.  00-4 

3. 71-4 

86 

3839.  5 

6.  81-5 

5.  93-5 

4.  32-3 

2.  53-3 

1.  14-5 

4.  77-6 

2839.  0 

8.  86-4 

8.  01-4 

6. 51-4 

4.  93-4 

3.  89-4 

3.  61-4 

87 

6032.  3 

6.  60-3 

5.  73-3 

4.  19-5 

2.  46-3 

1.  11-5 

4.  64-6 

2924.  2 

8.  59-4 

7.  77-4 

6. 32-4 

4.  81-4 

3. 79-4 

3. 53-4 

88 

6229.  7 

6.  39-5 

5.  57-5 

4.  06-5 

2.  39-5 

1.  08-5 

4.  52-6 

3010.  6 

8. 33-4 

7.  55-4 

6.  14-4 

4.  67-4 

3.  69-4 

3. 44-4 

89 

6431.  7 

6. 20-3 

5.  40-3 

3.  94-5 

2.  32-3 

l.  03-5 

4. 40-6 

3098.  0 

8. 09-4 

7. 33-4 

5.  97-4 

4. 55-4 

3. 60-4 

3. 36-4 

90 

6638.  5 

6.  00-3 

5.  23-3 

3.  82-3 

2.  25-5 

1.  02-3 

4.  28-6 

3186.  7 

7.  86-4 

7.  12-4 

5.  80-4 

4.  42-4 

3.  31-4 

3. 28-4 

91 

6850.  2 

5.  81-3 

5.  07-5 

3.71-5 

2.  19-3 

9.  93-6 

4.  16-6 

3276.  4 

7.  64-4 

6. 92-4 

5.  64-4 

4.  31-4 

3.  42-4 

3.21-4 

92 

7C66.  8 

5.  63-5 

4.  91-5 

3.  59-3 

2.  12-5 

9.  65-6 

4.  05-6 

3367.  3 

7.  42-4 

6. 72-4 

5.  48-4 

4.  20-4 

3. 34-4 

3. 14-4 

A1  -  H2  AJ  -  H3 


Z 

A  E 

E'».  002 

E'«.  01 

E'*.  03 

E'».  07 

E  '*»,  13 

E  28 

A  E 

E'-.  002 

E  01 

E'«.  03 

E'-.  07 

E'-.  13 

E  28 

60 

1033.  6 

1.  72-3 

1.  32-3 

1.  13-3 

7.  57-4 

4.  76-4 

3.  72-4 

1074.  0 

2.  33-3 

2. 10-3 

1.  67-3 

1.  21-3 

8.  77-4 

7.  58-4 

61 

1108.  1 

1.  63-3 

1.  44-3 

1.  09-3 

7.  19-4 

4.  54-4 

3.  37-4 

1130.  3 

2.  22-3 

1.  99-3 

1.  59-3 

1.  13-3 

8.  36-4 

7.  24-4 

62 

1164.0 

1.  55-3 

1.  37-3 

1.  04-3 

6.  83-4 

4,  33-4 

3.  42-4 

1188.  4 

2.  11-3 

1.  90-3 

1.  31-3 

1.  09-3 

7.  98-4 

6.  93-4 

63 

1221.  1 

1.  47-3 

1,  30-3 

9.  85-4 

6.  50-4 

4.  13-4 

3.  28-4 

1247.  8 

2.  01-3 

1.  81-3 

1.  44-3 

1.  04-3 

7.  62-4 

6.  63-4 

64 

1279.  3 

1.  40-3 

1.  24-3 

9.  37-4 

6.  19-4 

3.  95-4 

3.  16-4 

1308.  6 

1.  92-3 

1.  72-3 

1.37-3 

9.  97-4 

7.  29-4 

6.  35-4 

63 

1339.3 

1.33-3 

1.  18-3 

8.  93-4 

3.91-4 

3.  79-4 

3.  04-4 

1370.  9 

1.  83-3 

1.  64-3 

1.31-3 

9.  32-4 

6.  97-4 

6.  09-4 

66 

14*V  3 

1.  27-3 

1.  12-3 

8.  32-4 

3.  64-4 

3.  63-4 

2.  92-4 

1434.  6 

1.  75-3 

1. 57-3 

1.  25-3 

9.  11-4 

6.  68-4 

5.  84-4 

67 

1462.  6 

1.  22-3 

1.  07-3 

8.  13-4 

3.  39-4 

3.  48-4 

2.  82-4 

1499.  8 

1.  67-3 

1.  30-3 

1.20-3 

8.  72-4 

6.  40-4 

3.  60-4 

68 

1526.3 

1.  16-3 

1.  02-3 

7.  78-4 

5.  16-4 

3.  33-4 

2.  72-4 

1366.  4 

1.  60-3 

1. 44-3 

1.  15-3 

8.  33-4 

6.  14-4 

3.  38-4 

69 

1591.  2 

1.  11-3 

9.  81-4 

7.  44-4 

4.  93-4 

3.  22-4 

2.  62-4 

1634.  5 

1.  34-3 

1.38-3 

1.  10-3 

8.  00-4 

3.  89-4 

5.  17-4 

70 

1657.  4 

1.  07-3 

9.  40-4 

7.  13-4 

4.  73-4 

3.  10-4 

2.  33-4 

1704.  1 

1.  47-3 

1.  32-3 

1.  06-3 

7.  68-4 

3.  66-4 

4.  98-4 

71 

1724.  9 

l .  02-3 

9.  01-4 

6.  84-4 

4.  56-4 

2.  98-4 

2.  45-4 

1775.2 

1.  41-3 

1.  27-3 

1.01-3 

7.  37-4 

5.  44-4 

4.  79-4 

72 

1793.  7 

V.  81-4 

8.  63-4 

6.  36-4 

4.  38-4 

2.  87-4 

2.  37-4 

1847.  7 

1.  36-3 

1.  22-3 

9.  72-4 

7.  08-4 

5.  23-4 

4.  61-4 

73 

1863.  8 

9.  43-4 

8.  31-4 

6.31-4 

4.21-4 

2,  77-4 

2.  29-4 

1921,  8 

1.  31-3 

1.  17-3 

9.  35-4 

6.  81-4 

3.  03-4 

4.  44-4 

74 

1933.  2 

9.  06-4 

7.  99-4 

6.  06-4 

4,  03-4 

2.  68-4 

2.  22-4 

1997.  4 

1.26-3 

1.  13-3 

8.99-4 

6.  56-4 

4.  85-4 

4.28-4 

75 

2007.  9 

8.72-4 

7.  68-4 

3.  83-4 

3.  90-4 

2.  39-4 

2.  15-4 

2074.  4 

1.  21-3 

1 . 09-3 

8.  66-4 

6.  31-4 

4.  67-4 

4.  13-4 

76 

2081.9 

8.  40-4 

7.  40-4 

3.  62-4 

3.  76-4 

2. 30-4 

2.  09-4 

2153. 0 

1.  17-3 

1.05-3 

8.34-4 

6.  08-4 

4.  31-4 

3. 99-4 

77 

2157.  1 

8.  09-4 

7. 13-4 

5.  42-4 

3. 63-4 

2.  42-4 

2.  02-4 

2233.  2 

1.  12-3 

1.  01-3 

8.  04-4 

5.  86-4 

4.  35-4 

3.  85-4 

78 

2233.  7 

7.  80-4 

6. 87-4 

3.  22-4 

3.  31-4 

2. 34-4 

1.  96-4 

2314.  8 

1.  08-3 

9.  73-4 

7.  73-4 

3.  66-4 

4.  20-4 

3. 72-4 

79 

2311.  6 

7.  33-4 

6.  63-4 

3.  04-4 

3.  39-4 

2.  27-4 

1.  91-4 

2398.  0 

1.  04-3 

9.  39-4 

7.  48-4 

3.  46-4 

4.  03-4 

3.  60-4 

80 

2390.  7 

7.  27-4 

6.  41-4 

4.  87-4 

3.  27-4 

2.  20-4 

1.  83-4 

2482.  8 

1.  01-3 

9.  07-4 

7.  22-4 

3.  27-4 

3.  92-4 

3. 48-4 

81 

2471.2 

7.  02-4 

6,  19-4 

4. 71-4 

3. 17-4 

2.  13-4 

1.  80-4 

2369.  1 

9.  73-4 

8. 76-4 

6.  98-4 

3.  10-4 

3.  79-4 

3. 37-4 

82 

2352.  9 

6.  79-4 

5.  98-4 

4.  53-4 

3.  07-4 

2.  07-4 

1.76-4 

2657.  0 

9.  43-4 

8. 47-4 

6.  73-4 

4.  93-4 

3.  67-4 

3.  26-4 

83 

2633.  9 

6.  37-4 

3.  79-4 

4.  40-4 

2.  97-4 

2.  01-4 

1.71-4 

2746.  4 

9.  12-4 

8.  19-4 

6.  52-4 

4.  76-4 

3. 35-4 

3.  16-4 

84 

2720.  2 

6.  36-4 

3.  60-4 

4.  26-4 

2.  88-4 

1.  93-4 

1. 66-4 

2837.  4 

8.  82-4 

7.  93-4 

6.  31-4 

4.  61-4 

3.  44-4 

3.  07-4 

83 

2803.9 

6.  16-4 

3.  43-4 

4. 13-4 

2. 79-4 

1. 89-4 

1.  62-4 

2930.  1 

8. 34-4 

7.  67-4 

6.  11-4 

4.  47-4 

3.  33-4 

2. 97-4 

86 

2892.  7 

5.  97-4 

5.  26-4 

4.  00-4 

2. 71-4 

1.84-4 

1.  38-4 

3024.  3 

8.  28-4 

7.  43-4 

5.  92-4 

4. 32-4 

3. 22-4 

2.  88-4 

87 

2980.  9 

3.  79-4 

3.  10-4 

3.  P8-4 

2.  63-4 

1.  79-4 

1. 34-4 

3120.  1 

8.  02-4 

7.  20-4 

3.  74-4 

4. 19-4 

3. 13-4 

2. 80-4 

88 

3070.  4 

5.  61-4 

4. 94-4 

3.  77-4 

2. 33-4 

1.  74-4 

1. 30-4 

3217.  6 

7.  77-4 

6.  9C  4 

3.  *6-4 

4. 07-4 

3. 03-4 

2. 72-4 

89 

3161.2 

5.  43-4 

4.  80-4 

3. 66-4 

2. 48-4 

1. 70-4 

1.  47-4 

3316.  7 

7.  34-4 

6.  77-4 

3.  39-4 

3. 94-4 

2.  94-4 

2. 64-4 

90 

3233.  2 

3.  29-4 

4. 66-4 

3. 33-4 

2.  41-4 

1.  63-4 

1.  43-4 

3417.  4 

7.  32-4 

6.  37-4 

3.  23-4 

3.  83-4 

2.  86-4 

2.  37-4 

91 

3346.  3 

5.  14-4 

4. 33-4 

3.  43-4 

2.  34-4 

1. 61-4 

1. 40-4 

3319.  7 

10-4 

6.  38-4 

5.  08-4 

3.  71-4 

2.  77-4 

2. 30-4 

92 

3441.2 

4.99-4 

4.  40-4 

3.  33-4 

2.  28-4 

1.  37-4 

1.  37-4 

3623.  8 

6. 90-4 

6.  19-4 

4.  93-4 

3.61-4 

2. 69-4 

2. 43-4 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


z 

AE 

E'»  002 

E  '*»,  01 

A1  -  H4 

E's.  03 

1 

E'«.  07 

E'*  13 

E'«  28 

A  E 

E'».  002 

E  01 

A1  -  H3 

E'«, 03 

m 

i 

o 

vl 

E'*.  13 

E'*.  28 

60 

1462  4 

1  24-3 

1.  13-3 

9.  47-4 

7. 64-4 

6.  62-4 

6.  39-4 

1467.  3 

7.  69-4 

6.  86-4 

3.  38-4 

3.  33-4 

2.  88-4 

2.  64-4 

61 

1536.  1 

2.  00-3 

1.  93-3 

1.  81-3 

1.  76-3 

1.  86-3 

2.  06-3 

1541.  8 

7.  84-4 

6.  92-4 

3.  19-4 

3.  21-4 

1.  61-4 

8.  38-3 

62 

1605.  2 

1.  90-3 

1.  84-3 

1.  75-3 

1.  72-3 

1.  83-3 

2.  04-3 

1611. 0 

1.  02-3 

9.  89-4 

9.  36-4 

9.  78-4 

1. 10-3 

1.  28-3 

63 

1673.  0 

1.80-3 

1  74-3 

1.  66-3 

1.  63-3 

1.  73-3 

1.  94-3 

1681.  1 

9.  69-4 

9.  42-4 

9.  12-4 

9.  35-4 

1.  06-3 

1.  23-3 

64 

1746. 2 

1 . 72-3 

1  67-3 

1  59-3 

1. 36-3 

1.  67-3 

1.  87-3 

1752.  6 

9.  29-4 

9.  03-4 

8.  76-4 

8. 99-4 

1.  02-3 

1.  19-3 

63 

1818. 9 

1.  66-3 

1.  60-3 

1.  53-3 

1.  51-3 

1.  61-3 

1.  80-3 

1823.  6 

8.  93-4 

8.  69-4 

8.  43-4 

8. 67-4 

9.  81-4 

1.  14-3 

66 

1893.  0 

1.  60-3 

1.  33-3 

1.  48-3 

1.  46-3 

1.  36-3 

1.  75-3 

1900.  1 

8.  61-4 

8. 37-4 

8.  13-4 

8. 37-4 

9.  48-4 

1.  11-3 

67 

1968.  3 

1.  34-3 

1.  49-3 

1.  43-3 

1. 41-3 

1  31-3 

1.  70-3 

1976.  1 

8.  30-4 

8.  07-4 

7.  85-4 

8.  09-4 

9.  18-4 

1.  07-3 

69 

2045.  6 

1.  49-3 

1.  44-3 

1.  38-3 

1. 37-3 

1.  46-3 

1.  65-3 

2033.  6 

8.  01-4 

7.  80-4 

7.  59-4 

7.  82-4 

8.  89-4 

1.  04-3 

69 

2124.  1 

1.  44-3 

1.  40-3 

1.  34-3 

1.  33-3 

1.  42-3 

1.  60-3 

2132.  6 

7.  74-4 

7.  33-4 

7. 34-4 

7.  57-4 

8.61-4 

1.  01-3 

70 

2204. 2 

1.  39-3 

1.  33-3 

1.  30-3 

1.  29-3 

1.  38-3 

1.  56-3 

2213.  1 

7.  48-4 

7.  28-4 

7.  10-4 

7.  34-4 

8.  35-4 

9.  75-4 

71 

2283.  7 

1  33-3 

1  31-3 

1.  26-3 

1.  23-3 

1. 34-3 

1.  31-3 

2295.  2 

7.  24-4 

7  03-4 

6.  87-4 

7. 11-4 

8.  09-4 

9.  46-4 

72 

2368.  0 

1.  31-3 

1.  27-3 

1.  22-3 

1.21-3 

1.  31-3 

1.  47-3 

2378.  8 

7.  00-4 

6.  82-4 

6.  66-4 

6. 89-4 

7.  *5-4 

9.  18-4 

73 

2433.  3 

1.  27-3 

1.  23-3 

1.  18-3 

1.  18-3 

1.  27-3 

1.  44-3 

2463.  9 

6.  78-4 

6.  61-4 

6.  43-4 

6. 68-4 

7.  62-4 

8.  91-4 

74 

2539.  4 

1.  23-3 

1.  19-3 

1.  15-3 

1.  13-3 

t.  24-3 

1.  40-3 

2550.  6 

6.  57-4 

6.  40-4 

6.  23-4 

6. 48-4 

7.  40-4 

8.  66-4 

73 

2627.  1 

1.  19-3 

1  16-3 

1.  12-3 

1.  11-3 

1.  21-3 

1.  36-3 

2638.  9 

6.  36-4 

6.  21-4 

6.  06-4 

6. 29-4 

7.  19-4 

8.  41-4 

76 

2716.  3 

1.  16-3 

1.  13-3 

1.  09-3 

1. 08-3 

1.  17-3 

1.33-3 

2728. 7 

6.  17-4 

6.  02-4 

3.  88-4 

6. 11-4 

6.  98-4 

8.  18-4 

77 

2807.  0 

l.  12-3 

1.  09-3 

1.  06-3 

1.  05-3 

1.  15-3 

1.  30-3 

2820.  2 

5.  98-4 

5.  84-4 

3.  71-4 

3.  93-4 

6.  79-4 

7.  95-4 

70 

2899.  3 

l.  09-3 

1.  06-3 

1.  03-3 

1.  03-3 

1.  12-3 

1.  26-3 

2913.  2 

5.  80-4 

5.  66-4 

3.  54-4 

3.  76-4 

6.  60-4 

7.  73-4 

79 

2993.  2 

1.  06-3 

1.  03-3 

9.  98-4 

9.  99-4 

1.  09-3 

1.  23-3 

3007.  8 

5.  63-4 

5.  30-4 

3.  38-4 

3.  60-4 

6.41-4 

7.  32-4 

80 

3088.  6 

1. 03-3 

1.  00-3 

9.  71-4 

9.  73-4 

1  06-3 

1.  20-3 

3104.  1 

5.  47-4 

5.  34-4 

3.  23-4 

5.  44-4 

6.  24-4 

7.  32-4 

91 

3185.  7 

1.  00-3 

9.  78-4 

9.  45-4 

9.  48-4 

1.  04-3 

1.  18-3 

3201.  9 

5.  31-4 

3.  19-4 

5.  08-4 

5.  29-4 

6.  07-4 

7.  13-4 

82 

3284.  3 

9.  76-4 

9.  31-4 

9.  20-4 

9. 24-4 

1.  01-3 

1. 13-3 

3301.  4 

5.  16-4 

3.  04-4 

4.  94-4 

3.  13-4 

3.  91-4 

6.  94-4 

83 

3384.  5 

9.  50-4 

9.  26-4 

8.  96-4 

9.  01-4 

9.  83-4 

1.  12-3 

3402  6 

5.  01-4 

4. 90-4 

4.  80-4 

5.  01-4 

3.  75-4 

6.  77-4 

84 

3486.  4 

9.  23-4 

9.  02-4 

8.  73-4 

8. 79-4 

9.  62-4 

1.  10-3 

3505.  4 

4.  87-4 

4. 76-4 

4. 67-4 

4. 87-4 

3.  60-4 

6.  59-4 

85 

3389.  8 

9.  00-4 

8.  78-4 

8.  31-4 

8. 57-4 

9.  39-4 

1.  07-3 

3609.  8 

4.  74-4 

4. 63-4 

4. 34-4 

4.  74-4 

5.  46-4 

6.  43-4 

86 

3694.  9 

8.  77-4 

8. 56-4 

8.  29-4 

8. 37-4 

9.  17-4 

1.  05-3 

3716.  0 

4.  61-4 

4.  30-4 

4.  42-4 

4. 62-4 

5.  32-4 

6.  27-4 

07 

3801.  7 

8. 55-4 

8  34-4 

8.  09-4 

8.  16-4 

8.  96-4 

1.03-3 

3823.  8 

4.  48-4 

4. 38-4 

4.31-4 

4.  50-4 

5.  18-4 

6.  12-4 

88 

3910.  1 

8. 33-4 

8.  13-4 

7.  89-4 

7. 97-4 

8.  73-4 

1.00-3 

3933,  4 

4.  36-4 

4.  27-4 

4.  19-4 

4.  39-4 

3.  05-4 

5.  97-4 

89 

4020.  2 

8.  12-4 

7.  93-4 

7.  70-4 

7.  78-4 

8.  36-4 

9.  82-4 

4044.  6 

4.  25-4 

4.  15-4 

4.  08-4 

4. 28-4 

4.  93-4 

5.  83-4 

90 

4131.  9 

7.  92-4 

7.  73-4 

7.  31-4 

7.  60-4 

8.  36-4 

9.  62-4 

41*7  6 

4. 14-4 

4.  05-4 

3. 98-4 

4. 17-4 

4.81-4 

5.  70-4 

91 

4245.  3 

7.  73-4 

7.  34-4 

7.  33-4 

7. 43-4 

8.  18-4 

9.  42-4 

4272. 3 

4. 03-4 

3.  94-4 

3.  88-4 

4. 07-4 

4. 69-4 

3.  57-4 

92 

4360.  4 

7.  54-4 

7.  36-4 

7.  16-4 

7.  26-4 

8.  00-4 

9.  23-4 

4388.  7 

3. 92-4 

3.  84-4 

3.  78-4 

3.  97-4 

4.  33-4 

5.  44-4 

Z 

AE 

E'».  002 

£'-.  01 

A1  -  H6 

E'=*.  03  E'*.  07 

E 13 

E'-.  28 

A  E 

E'«.  002 

E'-.  01 

A1  -  H7 

E'o.  03 

E'«.  07 

E'».  13 

E  28 

60 

1471.  1 

1.  62-3 

1.  35-3 

1.43-3 

1.  33-3 

1.36-3 

1.  49-3 

1475.  6 

1.04-3 

1.01-3 

9. 70-4 

9.  87-4 

1.  11-3 

1.  29-3 

61 

1342.  1 

1.  08-3 

1.  04-3 

1.  01-3 

1.  03-3 

1.  16-3 

1.  33-3 

1546  1 

3.  97-4 

3.  20-4 

3.  79-4 

2.  23-4 

1.  13-4 

7.  14-3 

62 

1620.  3 

7.  34-4 

6.  61-4 

4.  91-4 

3.  01-4 

1.  53-4 

8.  72-5 

1623.  7 

3.  99-4 

3.  19-4 

3.  73-4 

2.  16-4 

9.  83-3 

4.  94-5 

63 

1701.  7 

7.  32-4 

6. 63-4 

4.  98-4 

3.  17-4 

1.  79-4 

1.  21-4 

1707.  4 

3.  80-4 

3.  04-4 

3. 66-4 

2.  16-4 

1.  06-4 

6.  15-5 

64 

1784.  9 

7.  34-4 

6.  48-4 

4.  90-4 

3.  18-4 

l.  88-4 

1.  33-4 

1791.  1 

3.  37-4 

4.  84-4 

3. 33-4 

2.  11-4 

1.  07-4 

6.  37-3 

63 

1070.  0 

7.  10-4 

6. 27-4 

4.  77-4 

3. 12-4 

1.  90-4 

1.  41-4 

1876.  7 

3.  23-4 

4. 64-4 

3. 39-4 

2.  04-4 

1.  05-4 

6.  70-3 

66 

1957.  0 

6.  84-4 

6.  05-4 

4.  61-4 

3. 04-4 

1.  88-4 

1.  42-4 

1964. 3 

5.  10-4 

4. 44-4 

3.  25-4 

1.  96-4 

1.  03-4 

6.  68-5 

67 

2045.  9 

6,  59-4 

5.  83-4 

4.  45-4 

2.  95-4 

1.84-4 

1.  41-4 

2053. 7 

4. 89-4 

4. 26-4 

3.  11-4 

1.88-4 

9.  99-3 

6.  60-5 

68 

2136.7 

6.  34-4 

5.  61-4 

4.  29-4 

2.  85-4 

1.  80-4 

1.  39-4 

2145.  1 

4. 68-4 

4.  08-4 

2. 98-4 

1.  81-4 

9.  60-3 

6.  48-3 

69 

2229.  4 

6.  10-4 

3.  40-4 

4.  13-4 

2.  73-4 

1.73-4 

1.36-4 

2238. 4 

4.  49-4 

3.  91-4 

2. 86-4 

1. 74-4 

9.  36-3 

6.  34-5 

70 

2324.  0 

5.  86-4 

3.  19-4 

3.  97-4 

2.  66-4 

1.  70-4 

1.  33-4 

2333.  6 

4.31-4 

3. 73-4 

2. 73-4 

1.  67-4 

9.  06-3 

6.  19-3 

71 

2420.  4 

5.  65-4 

3,  00-4 

3.  83-4 

2.  36-4 

1.  65-4 

1.  30-4 

2430. 8 

4.  14-4 

3. 60-4 

2. 64-4 

1.  61-4 

8.  76-3 

6.  03-3 

72 

2518.  7 

3.  43-4 

4. 81-4 

3  69-4 

2  47-4 

1.  60-4 

1.  27-4 

2329.  8 

3.  97-4 

3.  46-4 

2.  33-4 

1.  33-4 

8.  47-3 

3.  88-5 

73 

2619.  0 

5.  23-4 

4. 64-4 

3.  36-4 

2.  39-4 

1.  35-4 

1.  23-4 

2630.  8 

3.  82-4 

3. 33-4 

2. 44-4 

1.  49-4 

8.  19-3 

3.  72-3 

74 

2721  0 

3.  03-4 

4, 47-4 

3.  43-4 

2.  31-4 

1.  30-4 

1.  20-4 

2733.  7 

3.  68-4 

3.  20-4 

2. 34-4 

1.  43-4 

7.  92-3 

5.  37-3 

75 

2823.  0 

4.  87-4 

4.  31-4 

3.  31-4 

2.  23-4 

1.  43-4 

1.  17-4 

2838.  3 

3.  34-4 

3. 08-4 

2. 26-4 

1.38-4 

7.  67-3 

3.  42-3 

76 

2930.  8 

4.  69-4 

4. 16-4 

3.  19-4 

2  16-4 

1.  41-4 

l.  14-4 

2945.  2 

3.  41-4 

2. 97-4 

2.  17-4 

1.  33-4 

7.  42-3 

3.  27-5 

77 

3038.  6 

4.  53-4 

4. 01-4 

3.  08-4 

2.  08-4 

1.37-4 

1.  10-4 

3033.  9 

3.  29-4 

2. 86-4 

2.  10-4 

1.  29-4 

7.  19-5 

5.  13-3 

78 

3148.  1 

4.  38-4 

3. 88-4 

2.  98-4 

2.  02-4 

1.33-4 

1.  08-4 

3164.  4 

3.  18-4 

2. 76-4 

2.  02-4 

1.  24-4 

6.  97-3 

4.  99-3 

79 

3259.  6 

4.  23-4 

3.  73-4 

2.  88-4 

1,95-4 

1.  29-4 

1.  03-4 

3276.  9 

3.  07-4 

2. 67-4 

1. 93-4 

1.  20-4 

6.  75-3 

4.  86-5 

80 

3372.  9 

4.  09-4 

3.  62-4 

2.  78-4 

1,  89-4 

1.  25-4 

1.  02-4 

3391. 3 

2.  96-4 

2. 38-4 

1. 89-4 

1.  16-4 

6.  33-3 

4.  73-3 

81 

3488.  1 

3.  96-4 

3. 31-4 

2.  70-4 

1.  83-4 

1. 21-4 

9.  92-3 

3307.  6 

2.  86-4 

2.  49-4 

1. 02-4 

1. 12-4 

6.  33-3 

4.61-5 

82 

3605.  2 

3.  83-4 

3.  39-4 

2.  61-4 

1.  77-4 

1. 18-4 

9.  66-3 

3623.  9 

2.  77-4 

2. 41-4 

1. 76-4 

1.  09-4 

6.  17-3 

4.  49-3 

83 

3724.  1 

3.  71-4 

3.  28-4 

2.  53-4 

1.  72-4 

1. 13-4 

9.  42-5 

3746.  0 

2.  68-4 

2.  33-4 

1.71-4 

1.  05-4 

3.  99-3 

4.  37-3 

84 

3844.  8 

3.  39-4 

3. 18-4 

2.  43-4 

1.  67-4 

1.  11-4 

9.  10-3 

3868.  1 

2.  60-4 

2.  26-4 

1.  63-4 

1.  02-4 

5.  82-5 

4.  26-3 

85 

3967.  5 

3.  48-4 

3. 08-4 

2.  37-4 

1.  62-4 

1.08-4 

8.  93-5 

3992.  1 

2.  32-4 

2,  19-4 

1.60-4 

9.  89-3 

5.  63-3 

4.  16-3 

86 

4091.  9 

3.  37-4 

2. 99-4 

2.  30-4 

1.  37-4 

1.03-4 

8.  73-3 

4118.  0 

2.  44-4 

2.  12-4 

1.  33-4 

9.  60-3 

3,  49-3 

4.  06-5 

87 

4218.  3 

3. 27-4 

2.  90-4 

2.  24-4 

1.  33-4 

1.03-4 

8.  52-5 

4243.  8 

2.  37-4 

2.  06-4 

1.  31-4 

9.31-5 

3.  34-3 

3.  96-5 

88 

4346.  5 

3. 17-4 

2. 82-4 

2. 17-4 

1.  48-4 

1. 00-4 

8.  33-5 

4375.  6 

2.  30-4 

2.  00-4 

1.  46-4 

9.  04-3 

5.  20-3 

3.  87-5 

09 

4476.  5 

3. 08-4 

2. 73-4 

2.  11-4 

1.  44-4 

9,  73-3 

8.  13-5 

4507.  2 

2.  23-4 

1.  94-4 

1.  42-4 

8.  79-3 

3.  06-3 

3.  78-3 

90 

46C8.  4 

2.  99-4 

2.  63-4 

2.  03-4 

1.  40-4 

9,  48-3 

7.  93-3 

4640.  8 

2.  17-4 

1.  88-4 

1.  3S-4 

8.  34-3 

4,  92-3 

3.  69-3 

91 

4742.  1 

2.  91-4 

2.  58-4 

1.  99-4 

1.37-4 

9.  24-3 

7.  77-3 

4776.  3 

2.  11-4 

1. 83-4 

1.34-4 

8.  30-3 

4.  80-3 

3.  61-3 

92 

4877.  7 

2. 82-4 

2. 31-4 

1.  94-4 

1.  33-4 

9.  01-5 

7,  60-5 

4913.8 

2.  05-4 

1.78-4 

1.  30-4 

8.  08-3 

4.  67-3 

3. 33-5 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcfr  Rydbergs,  60  <  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1 


-  H8 


A1 


-  H9 


1 

CE 

0 

o 

o 

w 

E  01 

E  '«*,  03 

E 07 

E  '=.  13 

E'«.  28 

&  E 

E'*=.  002 

E'».  01 

E'=.  03 

E'-.07 

E'«.  13 

60 

1489.  9 

9.  18-4 

8.  14-4 

6.  23-4 

4.  18-4 

2.  66-4 

2  06-4 

1539.  6 

2. 44-4 

2.  02-4 

1.  34-4 

7. 38-5 

3.  93-3 

61 

1 569.  8 

8. 83-4 

7,  84-4 

6. 04-4 

4. 08-4 

2  64-4 

2.  10-4 

1620.  1 

2.  44-4 

2.  02-4 

1.  34-4 

7.  34-5 

3. 84-3 

62 

1651.  8 

8. 46-4 

7.  51-4 

5.  79-4 

3.  92-4 

2.  57-4 

2.  06-4 

1702.  6 

2. 41-4 

2.  00-4 

1. 34-4 

7. 34-5 

3. 86-5 

63 

1735  9 

8. 09-4 

7.  19-4 

5. 34-4 

3.  77-4 

2.  48-4 

2.  00-4 

1787.  0 

2.  38-4 

1.  98-4 

1. 32-4 

7.  35-5 

3.  93-3 

64 

1822.  0 

7. 75-4 

6.  SB-4 

5.  31-4 

3.  61-4 

2.  39-4 

1.  94-4 

1873.  3 

2.  34-4 

1.  95-4 

1.  31-4 

7,  36-5 

4. 01-3 

65 

1910.  2 

7.  42-4 

6. 39-4 

5.  09-4 

3.  47-4 

2.  31-4 

1.  88-4 

1961.  6 

2.  30-4 

1  92-4 

1.  30-4 

7.  36-5 

4.  09-5 

66 

2000.  5 

7  12-4 

6.  32-4 

4.  8B-4 

3.  34-4 

2.  23-4 

1.  83-4 

2051.  8 

2.  26-4 

1.  89-4 

1.  28-4 

7. 35-5 

4.  16-5 

67 

2092.  9 

6.  83-4 

6. 07-4 

4.  69-4 

3.  21-4 

2.  15-4 

1.  78-4 

2143.  9 

2.  22-4 

1.  85-4 

1.  27-4 

7.  32-5 

4. 20-5 

68 

2187.  3 

6  36-4 

5.  83-4 

4.  51-4 

3.  09-4 

2.  08-4 

1.  72-4 

2237.  9 

2.  17-4 

1.82-4 

1.  25-4 

7.  28-5 

4.  21-3 

69 

2283.  9 

6  31-4 

3.  60-4 

4.  34-4 

2.  98-4 

2.  01-4 

1.  68-4 

2333.  9 

2.  13-4 

1.  79-4 

1.  23-4 

7.  21-5 

4.  20-3 

70 

2382.  5 

6.  07-4 

3.  39-4 

4.  17-4 

2.  87-4 

1.  93-4 

1.  63-4 

2431.  8 

2.  09-4 

1.  76-4 

1.  21-4 

7.  15-5 

4.  18-3 

71 

2483.  3 

5.  84-4 

3.  19-4 

4.  02-4 

2.  77-4 

1.  89-4 

1.  59-4 

2531.  7 

2.  05-4 

1.  73-4 

1.  20-4 

7.  08-5 

4.  17-5 

72 

2586.  1 

3.  62-4 

3  00-4 

3.  87-4 

2. 67-4 

1.  83-4 

1.  34-4 

2633.  5 

2.  01-4 

1.  69-4 

1.  17-4 

7.  03-5 

4.  21-5 

73 

2691.  1 

3.  42-4 

4. 82-4 

3.  74-4 

2.  38-4 

1.  77-4 

1.  50-4 

2737,  2 

1.  95-4 

1.  65-4 

1.  15-4 

7.  00-5 

4.  30-5 

74 

2798.  2 

5.  22-4 

4.  64-4 

3.  60-4 

2.  49-4 

1.  72-4 

1.  43-4 

2842.  8 

1.  90-4 

1. 61-4 

1.  13-4 

7.  01-5 

4.  47-5 

75 

2907,  3 

3.  04-4 

4. 48-4 

3.  47-4 

2.  41-4 

1.  66-4 

1.  41-4 

2950.  4 

1.  84-4 

1. 57-4 

1.  11-4 

7.  04-5 

4.  68-5 

76 

3018.  9 

4.  06-4 

4. 32-4 

3.  35-4 

2.  32-4 

1  60-4 

1.  36-4 

3059.  9 

1.  79-4 

1. 53-4 

1.  10-4 

7.  09-5 

4.  91-3 

77 

3132  3 

4.  69-4 

4. 16-4 

3.  23-4 

2.  24-4 

1.  53-4 

1.  31-4 

3171.  3 

1.74-4 

1. 49-4 

1.  08-4 

7.  14-3 

3.  13-3 

78 

3248.  2 

4.  32-4 

4. 02-4 

3.  11-4 

2.  16-4 

1. 49-4 

1.  26-4 

3284.  7 

1.  70-4 

1. 45-4 

1.  06-4 

7.  18-5 

5.  33-5 

79 

3366.  1 

4. 36-4 

3.  88-4 

3. 00-4 

2. 08-4 

1.  44-4 

1.  22-4 

3400.  0 

1.  65-4 

1. 42-4 

1.  05-4 

7.  21-5 

5.  49-5 

80 

3486.  1 

4.  21-4 

3.  74-4 

2.  90-4 

2.  00-4 

1.  38-4 

1.  17-4 

3517. 2 

1.  61-4 

1.  39-4 

1.  03-4 

7.  23-5 

5.  63-5 

81 

3608.  4 

4.  07-4 

3.  61-4 

2.  80-4 

1.  93-4 

1.  33-4 

1. 12-4 

3636.  3 

1.  57-4 

1.  36-4 

1.  02-4 

7.  23-3 

3.  74-5 

82 

3732.  8 

3.  93-4 

3.  49-4 

2.  70-4 

1.  86-4 

1.  27-4 

1.  08-4 

3757.  4 

1.  54-4 

1. 33-4 

1.  01-4 

7.  21-5 

5.  83-5 

83 

3859.  5 

3.  80-4 

3.  37-4 

2.  60-4 

2.  79-4 

1.  22-4 

1.  03-4 

3880.  5 

1.  50-4 

1. 31-4 

9.  90-5 

7.  19-3 

3.  89-3 

84 

3988.  3 

3  67-4 

3.  26-4 

2.  31-4 

1.  73-4 

1.  17-4 

9.  87-5 

4005.  4 

1.  47-4 

1. 28-4 

9.  76-5 

7.  16-3 

5.  95-3 

85 

4119. 4 

3.  35-4 

3.  15-4 

2. 43-4 

1.66-4 

1. 13-4 

9.  44-3 

4132.  3 

1. 44-4 

1.  25-4 

9.  62-5 

7.  14-5 

6.  01-5 

86 

4232.  7 

3.  4*,  -4 

3.  03-4 

2. 33-4 

1.  60-4 

1. 08-4 

9.  01-5 

4261.  2 

1.  41-4 

1.23-4 

9.  30-5 

7.  14-3 

6. 10-5 

87 

4388.  3 

3. 33-4 

2.  93-4 

2.  26-4 

1.  33-4 

1.  02-4 

8. 37-5 

4392.  0 

1.  38-4 

1.  21-4 

9.  47-5 

7.  29-5 

6.  40-3 

88 

4324.  6 

1.  41-4 

1.22-4 

9.  02-5 

6.21-3 

4.71-5 

4. 47-5 

4526.  1 

3. 19-4 

2.  85-4 

2.  24-4 

1.61-4 

1.  19-4 

89 

4639.  3 

1.33-4 

1.  16-4 

8.91-3 

6.  62-3 

5.  37-5 

3.  64-5 

4663.  4 

1.  61-4 

1.  53-4 

1.  43-4 

1.  43-4 

1.  37-4 

90 

4793.  9 

1.30-4 

1.  14-4 

8. 79-3 

6.  63-3 

3.  67-5 

3.  79-5 

4800.  2 

1.  56-4 

1.  48-4 

1.  38-4 

1.  37-4 

1.  51-4 

91 

4934.  4 

1.  27-4 

1.  11-4 

8.  66-5 

6. 58-5 

5.  69-5 

5.  84-5 

4939.  1 

1.  52-4 

1. 44-4 

1.34-4 

1.34-4 

1.  47-4 

92 

5074.  9 

1.  25-4 

1.  09-4 

8. 52-5 

6. 52-3 

3.  68-5 

3.  86-3 

5079.  9 

1. 49-4 

1.  41-4 

1.  31-4 

1.  31-4 

1. 44-4 

A1  -  HIO  A1  -  HU 


Z 

A  E 

E'*».  002 

E'«.  01 

E'b.  03 

E'=.  07 

E'«.  13 

E  '«*.  28 

&E 

E'«.  002 

E'«.  01 

E  '■».  03 

E'«.  07 

E'».  15 

60 

1339,9 

2  70-4 

2.  56-4 

2. 39-4 

2.  40-4 

2.  65-4 

2.  97-4 

1562.2 

5.  29-4 

4. 85-4 

4. 16-4 

3.  68-4 

3.  67-4 

61 

1620.  4 

2.  71-4 

2.  57-4 

2. 42-4 

2.  45-4 

2.  72-4 

3.  05-4 

1644.  5 

6.  20-4 

5.  72-4 

5.  00-4 

4.  50-4 

4.  54-4 

62 

1703.  0 

2.  69-4 

2.  57-4 

2. 43-4 

2.  47-4 

2.  75-4 

3.  09-4 

1728.  4 

8.  15-4 

7. 62-4 

6.  81-4 

6.  28-4 

6.  43-4 

63 

1787.  4 

2.  67-4 

2.  35-4 

2. 42-4 

2.  46-4 

2.  75-4 

3.  10-4 

1813.  1 

1.  14-3 

1.  08-3 

9.  94-4 

9.  41-4 

9.  78-4 

64 

1873.  8 

2.  64-4 

2.  52-4 

2.  40-4 

2.  45-4 

2.  73-4 

3.  08-4 

1898.  0 

1.  31-3 

1.25-3 

1.  17-3 

1.  12-3 

1.  18-3 

65 

1962  1 

2.61-4 

2. 49-4 

2.  37-4 

2.  42-4 

2.  70-4 

3.  05-4 

1983.  7 

1.  27-3 

1.  23-3 

1.  15-3 

1.  11-3 

i.  17-3 

66 

2052.  4 

2.  57-4 

2.  46-4 

2.  34-4 

2.  39-4 

2.  67-4 

3.02-4 

2071.  2 

1.  21-3 

1. 16-3 

1.  10-3 

1.  07-3 

1.  13-3 

67 

2144.6 

2.  53-4 

2.  42-4 

2.  31-4 

2.  36-4 

2.  63-4 

2.  98-4 

2160.  8 

1.  15-3 

1. 11-3 

1.  04-3 

1.  02-3 

1.  08-3 

68 

2238.  7 

2  30-4 

2.  38-4 

2.  27-4 

2.  32-4 

2.  60-4 

2.  94-4 

2252.  6 

1.  09-3 

1. 05-3 

9.  96-4 

9.  71-4 

1.  03-3 

69 

2334.  7 

2.  46-4 

2. 33-4 

2.  24-4 

2.  29-4 

2.  36-4 

2.  90-4 

2346.  8 

1.  04-3 

1. 00-3 

9.  52-4 

9.  29-4 

9.  85-4 

70 

2432  7 

2.  42-4 

2  31-4 

2.  21-4 

2.  26-4 

2.  33-4 

2.  86-4 

2443.  4 

9.  92-4 

9.  59-4 

9.  11-4 

8.  90-4 

9.  45-4 

71 

2532.  7 

2.  38-4 

2. 28-4 

2.  17-4 

2.  23-4 

2.  49-4 

2.  82-4 

2542.  4 

9.  49-4 

9.  18-4 

0.  73-4 

8.  34-4 

9.  08-4 

72 

2634,  5 

2.  34-4 

2. 24-4 

2.  14-4 

2.  19-4 

2.  44-4 

2.  78-4 

2643. 9 

9.  10-4 

8.  81-4 

8.  38-4 

8.21-4 

8.  74-4 

73 

r73B.  3 

2.  29-4 

2. 19-4 

2.  09-4 

2.  14-4 

2.  39-4 

2.  71-4 

2748.  0 

8.  73-4 

8. 47-4 

8.  06-4 

7.  90-4 

8.  42-4 

74 

2J44,  1 

2.  24-4 

2.  14-4 

2.  04-4 

2.  08-4 

2.  32-4 

2.  64-4 

2854.  7 

0.  43-4 

8. 16-4 

7.  77-4 

7.  62-4 

8.  12-4 

75 

2951.  8 

2. 19-4 

2.  09-4 

1.  99-4 

2.  02-4 

2.  25-4 

2.  35-4 

2964.  2 

8.  14-4 

7.  88-4 

7.  31-4 

7.  36-4 

7.  84-4 

76 

3061.  4 

2. 14-4 

2.  04-4 

1.  93-  4 

1.  95-4 

2.  18-4 

2.  47-4 

3076.  4 

7.  86-4 

7.  62-4 

7.  26-4 

7.  12-4 

7.  39-4 

77 

3173.  0 

2.  08-4 

1. 98-4 

1.  87-4 

1.  89-4 

2.  10-4 

2. 39-4 

3191.  4 

7.  61-4 

7.  37-4 

7.  02-4 

6.  88-4 

7.  34-4 

78 

3286.  5 

2.  03-4 

1. 93-4 

1.  82-4 

1.84-4 

2. 03-4 

2.  31-4 

3309.  3 

7.  36-4 

7. 13-4 

6.  80-4 

6.  66-4 

7.  1 1-4 

7' 

3401.  9 

1.  98-4 

1. 88-4 

t.  77-4 

1.78-4 

1.  97-4 

2.  24-4 

3430.  2 

7.  13-4 

6. 91-4 

6.  59-4 

6.  46-4 

6.  89-4 

80 

3319.  3 

1.  94-4 

1. 84-4 

1.  73-4 

1.73-4 

1.91-4 

2.  17-4 

3334.  1 

6.  92-4 

6. 70-4 

6.  39-4 

6.  26-4 

6.  68-4 

81 

3638.  6 

1.  89-4 

1. 79-4 

1.  68-4 

1.  68-4 

1.  86-4 

2.  11-4 

3631.  1 

6.  71-4 

6.  50-4 

6.  20-4 

6.  08-4 

6.  49-4 

82 

3759.  9 

1.  85-4 

1. 73-4 

1.  64-4 

1.  64-4 

l.  81-4 

2.  06-4 

3811. 4 

6. 52-4 

6.  32-4 

6.  02-4 

3.91-4 

6.  31-4 

83 

3883.  i 

1.80-4 

1. 71-4 

1.  60-4 

1.  60-4 

1.  76-4 

2.  00-4 

3944.  9 

6. 35-4 

6.  13-4 

5.  86-4 

3.  75-4 

6. 14-4 

04 

4008.  3 

1.  76-4 

1.  67-4 

1  56-4 

1.  56-4 

1. 72-4 

1. 93-4 

4081. 7 

6. 19-4 

6. 00-4 

5.  72-4 

5.  61-4 

3.  99-4 

85 

4133.4 

1.  72-4 

1.  63-4 

1.  32-4 

1. 32-4 

1. 67-4 

1.90-4 

4221.  9 

6. 06-4 

3. 87-4 

3.  39-4 

5.  49-4 

5.  86-4 

86 

4^64.  5 

i.  68-4 

1.  39-4 

1. 49-4 

1.  48-4 

1. 63-4 

1.83-4 

4363.  6 

3.  96-4 

5. 77-4 

5.  49-4 

3.  39-4 

3.  73-4 

87 

4  , >93.  5 

i. 64-4 

1.  33-4 

1.  43-4 

1.  44-4 

1. 38-4 

1.80-4 

4012.  8 

5. 90-4 

5.71-4 

5.  42-4 

3.31-4 

3.  67-4 

88 

4328.  3 

1.  59-4 

1.  50-4 

1.39-4 

1.38-4 

1. 31-4 

1.  72-4 

4663.  1 

9.  83-4 

5.  63-4 

3.  33-4 

5.21-4 

5. 33-4 

89 

4666.  2 

3.  09-4 

2.  73-4 

2.  10-4 

1.43-4 

9. 60-3 

7.  99-3 

4815.  2 

3. 29-4 

3.  08-4 

4.  77-4 

4.  64-4 

4. 94-4 

TO 

4808.  3 

3. 01-4 

2.  67-4 

2.  06-4 

1.  40-4 

9. 44-3 

7.  90-3 

4963.  8 

3.  13-4 

3.  03-4 

2. 92-4 

2. 96-4 

3. 27-4 

91 

4933.  1 

2. 93-4 

2.  60-4 

2.  00-4 

1.36-4 

9.  13-3 

7.  63-5 

3114.3 

1. 11-4 

1.07-4 

1.05-4 

1.  11-4 

1. 27-4 

92 

3100.0 

2.  83-4 

2.  52-4 

1. 94-4 

1. 32-4 

8.  83-3 

7.  40-5 

3264.  4 

0. 93-3 

0.  54-3 

8.  11-5 

8. 29-5 

9. 36-3 

E'».  28 

2.  87-5 
2.  74-5 
2.  75-5 
2. 83-5 

2.  93-5 

3. 04-5 

3.  13-5 
3.  19-5 
3. 21-5 
3.21-5 

3. 19- 5 

3. 20- 5 
3.  27-5 
3.  43-5 
3.  68-5 

3.  99-5 
4. 33-5 

4.  65-5 
4. 95-5 

5. 20- 5 

5.  41-5 
5.  58-5 
5.  72-5 
5.  85-5 

5.  95-5 

6.  06-5 

6. 20- 5 
6. 60-5 
1.06-4 
1.  80-4 

1.73-4 
1. 69-4 
1. 65-4 


E'».  20 

3.  99-4 
4. 96-4 
7. 08-4 
1. 08-3 
1.  31-3 

1.  31-3 
1.26-3 
1.20-3 
1.  15-3 
1.  11-3 

1.  06-3 
1.  02-3 
9.  82-4 
9. 47-4 
9.  14-4 

8. 83-4 
8. 54-4 
8.  26-4 
8.  01-4 
7.  76-4 

7.  53-4 
7.  32-4 
7.  12-4 
6. 94-4 
6.  77-4 

6.  63-4 
6.  51-4 
6. 42-4 
6.  28-4 
5.  60-4 

3.  77-4 
1.  49-4 
1. 09-4 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  92 
Sec  page  96  for  Explanation  of  Tables 


At  -  H12 


Ai  -  H23 


z 

A  E 

E 002 

E  01 

E'b.  03 

E'«=.  07 

E'a,  19 

E'«.  28 

A  E 

m 

a 

o 

o 

w 

E'-.  01 

E'«.  03 

E'«.  07 

E'«.  13 

E'=.  28 

60 

1563.  1 

1  61-4 

1. 40-4 

1.  OB-4 

8.  29-5 

7.  54-5 

7  92-5 

1583  3 

1.  13-3 

1 . 09-3 

1.  04-3 

1.  01-3 

1.  06-3 

1.  18-3 

61 

1643.  7 

1.  57-4 

1  37-4 

1.  07-4 

8.  34-5 

7.  70-5 

8.  13-5 

1660. 1 

9. 80-4 

9. 49-4 

9.  01-4 

8. 76-4 

9.  22-4 

1.  03-3 

62 

1730.  4 

l  54-4 

1.  35-4 

1.  06-4 

8.  41-5 

7.  87-5 

8. 36-5 

1739.  4 

7. 27-4 

7. 05-4 

6.  70-4 

6. 31-4 

6.  86-4 

7. 67-4 

63 

1817  1 

1.  50-4 

1.  32-4 

1. 05-4 

8.  49-5 

8.  06-5 

8.  62-5 

1821.  9 

3. 43-4 

3. 29-4 

3.  07-4 

2. 92-4 

3.  04-4 

3. 40-4 

64 

1906.  0 

1.  47-4 

1  30-4 

1  04-4 

8.  58-5 

8.  27-5 

8.  89-5 

1908. 5 

1.  24-4 

1.  10-4 

8.  73-5 

6.  75-5 

6.  00-5 

6. 43-5 

65 

1996  9 

1  i4-  \ 

1  27-4 

1.  03-4 

8.  67-5 

8.  48-5 

9.  17-5 

1998. 6 

1.  04-4 

8. 56-3 

5.  67-5 

3.  16-5 

1.  85-3 

1.  57-9 

66 

2089.  9 

1  40-4 

1.  25-4 

1,  03-4 

8.  75-5 

8.  67-5 

9.  42-5 

2091.  2 

1.  19-4 

9.  79-5 

6.  32-3 

3.  72-5 

2.  27-5 

1.  93-5 

67 

2185.  0 

1. 37-4 

1.  23-4 

1.  02-4 

8.  81-5 

8.  83-5 

9.  64-5 

2186. 2 

1.  32-4 

1.  10-4 

7.  33-3 

4. 38-3 

3.  10-5 

2.  80-9 

68 

2282.  1 

1. 34-4 

1. 21-4 

1.  01-4 

8.  84-5 

8.  94-9 

9. 80-5 

2283.  3 

1.  41-4 

I.  18-4 

8.  23-5 

3.  22-5 

3.  74-5 

3.  48-5 

69 

2381.  4 

1  31-4 

1. 18-4 

9.  97-5 

8.  83-5 

9.  01-9 

9.  90-5 

2382. 5 

1.  46-4 

1.  23-4 

8.  70-5 

3.  64-3 

4.  16-5 

3.  94-5 

70 

2482.  8 

1  28-4 

1.  16-4 

9.  84-5 

8.  80-5 

9.  03-9 

9.  96-5 

2484  0 

1.  48-4 

1.26-4 

8. 95-5 

5.  90-3 

4.  43-5 

4.  23-5 

71 

2586.  4 

1.  25-4 

1.  14-4 

9.  70-5 

8.  73-5 

9.  01-9 

9.  96-5 

2587.  5 

1.  49-4 

1.  26-4 

9.  05-5 

6.  03-5 

4.  58-5 

4.  41-5 

72 

2692.  0 

1. 22-4 

1.  11-4 

9.  54-5 

8.  65-5 

8.  96-9 

9.  92-5 

2693. 2 

1.  48-4 

1,26-4 

9.  07-5 

6.  08-3 

4.  66-5 

4.  50-5 

73 

2799.  8 

1.  20-4 

1. 09-4 

9.  37-5 

8.  54-5 

8.  88-5 

9.  85-5 

2801.  1 

1.  46-4 

1.  25-4 

9,  00-5 

6.  07-3 

4.  68-3 

4.  33-5 

74 

2909.  7 

1.  17-4 

1.  06-4 

9.  19-5 

8.  41-5 

8.  77-5 

9.  75-5 

2911.  1 

1.  44-4 

1.  23-4 

8.  89-5 

6.  02-5 

4.  65-5 

4.  52-5 

75 

3021-  8 

1  14-4 

1.  04-4 

9.  01-5 

8.  27-5 

8.  65-5 

9.  62-5 

3023.  3 

1.  41-4 

1. 20-4 

8. 73-5 

5.  93-5 

4.  39-3 

4.  47-5 

76 

3136.0 

1  11-4 

1. 02-4 

8.  82-5 

8.  12-5 

8. 51-5 

9.  48-5 

3137, 6 

1.  38-4 

1. 18-4 

8. 34-3 

3.  81-3 

4.  51-5 

4.  39-5 

77 

3252.  4 

1  08-4 

9.  91-5 

8.  63-5 

7.  96-5 

8.  36-5 

9.  32-5 

3254.2 

1.  34-4 

1. 13-4 

8.  32-5 

5.  66-3 

4.  39-5 

4.  28-5 

78 

3371.  0 

1  06-4 

9. 67-5 

8.  43-5 

7.  79-5 

8.  19-5 

9.  14-5 

3372.  9 

1.  30-4 

1. 11-4 

8.  08-3 

5.  49-3 

4.  26-5 

4.  15-5 

79 

3491.  7 

1.  03-4 

9.  43-5 

8.  23-5 

7.  62-5 

8.  01-3 

8.  95-5 

3493, 8 

1.  26-4 

1.  07-4 

7.  80-3 

5.  30-5 

4.  10-S 

3.  99-5 

80 

3614.  7 

1.  00-4 

9  20-5 

8.  03-5 

7.  43-5 

7  83-5 

8.  75-5 

3617.  0 

1.  21-4 

1.  03-4 

7.  50-3 

3.  08-5 

3.  92-5 

3.  01-5 

81 

3739.  8 

9.  78-5 

0.  96-5 

7  83-5 

7.  25-5 

7.  63-5 

8. 53-5 

3742.  3 

1.  16-4 

9.  90-3 

7.  17-3 

4.  83-3 

3.  70-5 

3. 39-5 

82 

3867  2 

9.  52-5 

8.  72-5 

7  62-5 

7. 05-5 

7.  42-9 

8. 30-3 

3869.  9 

1.  10-4 

9.  41-3 

6.  78-3 

4.  34-5 

3.  45-5 

3.  33-5 

83 

3996.  8 

9  26-5 

8.  48-5 

7  40-5 

6.  84-5 

7  19-5 

8. 05-5 

3999.  8 

1.  04-4 

8. 85-5 

6.  35-3 

4.  20-5 

3.  15-5 

3.  02-5 

84 

4128.  6 

9.  00-5 

8.  24-5 

7.  18-5 

6.  61-5 

6.  94-3 

7.  77-5 

4131.  9 

9.  69-5 

8.  21-5 

5.  83-5 

3.  79-5 

2.  78-5 

2.  64-5 

85 

4262.  6 

8.  74-5 

7.  99-5 

6.  94-5 

6.  36-5 

6.  65-9 

7.  44-5 

4266.  4 

8.81-3 

7.  42-5 

3.  20-5 

3.  29-5 

2. 32-5 

2.  16-5 

86 

4399.  0 

8.  46-5 

7  72-5 

6.  66-5 

6.  06-5 

6.  29-5 

7.  02-3 

4403. 2 

7. 71-5 

6.  45-5 

4.  42-5 

2.  66-5 

1.76-5 

1.  57-5 

87 

4537  5 

0.  17-5 

7  41-5 

6.  33-5 

5.  67-5 

5.  81-5 

6.  46-5 

4342.  5 

6. 32-5 

5.  22-5 

3.  47-5 

1.94-5 

1.  13-5 

9.  34-6 

88 

4678.  4 

7  84-5 

7.  05-5 

5.  88-5 

5.  08-5 

5.  06-5 

5.  55-5 

4684. 7 

5.  07-5 

4.  24-5 

2.  90-5 

1.  73-5 

1.  17-5 

1. 11-5 

89 

4821  5 

7. 56-5 

6.  62-5 

5.  16-5 

3. 98-5 

3. 51-3 

3.  64-3 

4831.  2 

8. 62-3 

8.  12-5 

7.  32-3 

6.  76-5 

6.  97-5 

7.  91-5 

90 

4967  2 

1  24-4 

1.  05-4 

7.  32-5 

4.  20-5 

2.  13-5 

1.  33-3 

4985  2 

2. 33-4 

2.  27-4 

2.  19-4 

2.  16-4 

2. 32-4 

2.  65-4 

91 

5116.  3 

2.  13-4 

1.  91-4 

1. 55-4 

1.23-4 

1. 10-4 

1. 16-4 

5146.  7 

3. 26-4 

3.  18-4 

3.  06-4 

3. 04-4 

3. 26-4 

3. 72-4 

92 

5267.  4 

1  82-4 

1  63-4 

1.32-4 

1.  06-4 

9.  60-5 

1.02-4 

5313.  6 

3. 58-4 

3.  49-4 

3.  36-4 

3. 33-4 

3. 57-4 

4. 08-4 

Z 

A  E 

E'».  002 

E'«.  01 

Al  -  H14 

E  '«=.  03  E 07 

E'«.  15 

E  '=*.  28 

A  E 

E'».  002 

E'».  01 

Al  -  H15 

E'».  03  E'».  07 

E'».  15 

E'«.  28 

60 

1824.  1 

5.  55-4 

5.  23-4 

4.  70-4 

4.  26-4 

4.  30-4 

4.  81-4 

1826.  4 

3.  03-4 

2.  83-4 

2.  47-4 

2. 23-4 

2.  37-4 

2.  80-4 

61 

1912.  5 

5.  30-4 

5.  00-4 

4.  49-4 

4.  08-4 

4.  12-4 

4.  61-4 

1915.  0 

2.91-4 

2.  70-4 

2.  36-4 

2.  13-4 

2.  26-4 

2.  68-4 

62 

2003.  0 

3.  08-4 

4.  79-4 

4.  30-4 

3.  91-4 

3.  93-4 

4.  43-4 

2005.  6 

2.  79-4 

2. 38-4 

2.  23-4 

2.  04-4 

2.  16-4 

2.  37-4 

63 

2093.  5 

4.  86-4 

4.  38-4 

4.  12-4 

3.  74-4 

3.  79-4 

4.  26-4 

2098.  4 

2.  66-4 

2. 47-4 

2.  15-4 

1. 93-4 

2.  07-4 

2.  46-4 

64 

2190.2 

4.  66-4 

4.  39-4 

3.  94-4 

3.  39-4 

3.  63-4 

4.  10-4 

2193. 2 

2.  33-4 

2. 36-4 

2.  06-4 

1.  86-4 

1.  98-4 

2.  36-4 

65 

2286.  9 

4.  47-4 

4. 21-4 

3.  78-4 

3.  44-4 

3.  49-4 

3.  93-4 

2290.  2 

2.  44-4 

2  26-4 

1.  97-4 

1.  78-4 

1.  90-4 

2.  27-4 

66 

2385.  8 

4.  29-4 

4.  04-4 

3.  63-4 

3.  31-4 

3.  36-4 

3.  80-4 

2389. 2 

2.  34-4 

2.  17-4 

1.  89-4 

1.  71-4 

1.  83-4 

2.  18-4 

67 

2486.  7 

4.  12-4 

3. 88-4 

3.  49-4 

3.  18-4 

3.  23-4 

3.  66-4 

2490. 4 

2.  25-4 

2. 08-4 

1. 81-4 

1.  64-4 

1.73-4 

2.  09-4 

68 

2589.  7 

3.  96-4 

3. 73-4 

3.  35-4 

3.  03-4 

3.  11-4 

3.  33-4 

2393. 6 

2.  16-4 

2. 00-4 

1. 74-4 

1.  37-4 

1.  68-4 

2.  01-4 

69 

2694.  9 

3.  81-4 

3. 39-4 

3.  22-4 

2.  94-4 

3.  00-4 

3.  40-4 

2699.  0 

2.  07-4 

1.  92-4 

1. 67-4 

1.  31-4 

1.  62-4 

1.  94-4 

70 

2802.  2 

3.  67-4 

3.  43-4 

3  10-4 

2.  83-4 

2.  89-4 

3.28-4 

2806. 6 

1.  99-4 

1.  84-4 

1.  60-4 

1.  43-4 

1.  56-4 

1.  86-4 

71 

2911.  6 

3.  53-4 

3. 33-4 

2.  99-4 

2.  72-4 

2.  79-4 

3.  17-4 

2916. 3 

1.  92-4 

1. 77-4 

1.  34-4 

1.  40-4 

1.  30-4 

1.  80-4 

72 

3023.  2 

3.  40-4 

3.  21-4 

2.  88-4 

2.  62-4 

2.  69-4 

3.  06-4 

3028.  1 

1.  83-4 

1.  71-4 

1.  48-4 

1.  34-4 

1.  44-4 

1.  73-4 

73 

3136.  9 

3.  28-4 

3. 09-4 

2.  77-4 

2.  33-4 

2.  60-4 

2.  96-4 

3142. 2 

1.  78-4 

1.  64-4 

1.  43-4 

1. 30-4 

1.39-4 

1.67-4 

74 

3252.  8 

3.  17-4 

2. 98-4 

2.  67-4 

2.  44-4 

2.  51-4 

2.  86-4 

3238. 3 

1.  72-4 

1. 58-4 

1.  38-4 

1.23-4 

1.  34-4 

1.  61-4 

75 

3370.  8 

3.  06-4 

2. 88-4 

2.  58-4 

2.  36-4 

2. 43-4 

2.  77-4 

3376. 7 

1.  66-4 

1.  33-4 

1.  33-4 

1. 20-4 

1.30-4 

1.  36-4 

76 

3491.  0 

2.  95-4 

2.  78-4 

2.  49-4 

2.  28-4 

2. 33-4 

2.  68-4 

3497.  3 

1.  60-4 

1.  47-4 

1.  28-4 

1. 16-4 

1.  23-4 

1.  30-4 

77 

3613.  4 

2.  86-4 

2.  69-4 

2.  41-4 

2.  20-4 

2.  27-4 

2.  60-4 

3620. 0 

1.  54-4 

1.  42-4 

1.24-4 

1.  12-4 

1.21-4 

1.  43-4 

78 

3738.  0 

2.  76-4 

2. 60-4 

2.  33-4 

2.  13-4 

2. 20-4 

2.  31-4 

3743.  0 

1.  49-4 

1.  38-4 

1.20-4 

1.  08-4 

1.  17-4 

1.  41-4 

79 

3864.  7 

2. 67-4 

2. 51-4 

2.  25-4 

2.  06-4 

2. 13-4 

2. 44-4 

3872.  1 

1.  44-4 

1.  33-4 

1. 13-4 

1.  05-4 

1.  13-4 

1.  36-4 

80 

3993.  7 

2  39-4 

2. 43-4 

2.  18-4 

2.  00-4 

2. 07-4 

2.  36-4 

4001. 3 

1. 39-4 

1.29-4 

l.  12-4 

1.  01-4 

1.  10-4 

1.  32-4 

81 

4124. 9 

2.  31-4 

2.  36-4 

2.  11-4 

1.  93-4 

2. 00-4 

2. 30-4 

4133.  2 

1.  35-4 

1.23-4 

1.  08-4 

9.  82-5 

1.06-4 

1.  28-4 

82 

4258.  3 

2. 43-4 

2. 28-4 

2.  03-4 

1.87-4 

1. 94-4 

2. 23-4 

4267. 1 

1.31-4 

1.  21-4 

1.  03-4 

9.  31-5 

1.  03-4 

1.  24-4 

83 

4394.  0 

2.  33-4 

2. 21-4 

1.  98-4 

1.  82-4 

1.89-4 

2.  17-4 

4403.  2 

1.  27-4 

1.  17-4 

1.  01-4 

9.21-5 

1.  00-4 

1.  21-4 

84 

4331  9 

2.  28-4 

2.  13-4 

1.  92-4 

1.  76-4 

1. 83-4 

2.  10-4 

4541.  6 

1.23-4 

1. 13-4 

9,  83-3 

8. 93-3 

9.  70-3 

1.  17-4 

83 

4672.  0 

2.  22-4 

2. 08-4 

1. 87-4 

1.71-4 

1. 78-4 

2. 03-4 

4682. 3 

1. 19-4 

1.  10-4 

9.  33-3 

8. 66-3 

9.  41-3 

1.  14-4 

86 

4814.  4 

2.  15-4 

2.  02-4 

1.81-4 

1.66-4 

1.  73-4 

1.  99-4 

4823.  2 

1. 15-4 

1.  06-4 

9.  24-3 

8.41-3 

9.  14-3 

1.  10-4 

87 

4959.  1 

2. 09-4 

1.  96-4 

1.  76-4 

1.61-4 

1.  68-4 

1. 94-4 

4970.  5 

1. 12-4 

1.03-4 

8.  97-3 

8.  16-5 

8.  88-3 

1.  08-4 

88 

3106.  1 

2.  03-4 

1.  91-4 

1. 71-4 

1.  37-4 

1.  63-4 

1. 89-4 

3118.  1 

1.  09-4 

1,  00-4 

8.  71-5 

7. 93-5 

8.  63-3 

1.  03-4 

89 

3235.  3 

1 . 97-4 

1.  83-4 

1.  66-4 

1.  33-4 

1.  39-4 

1. 84-4 

3268.  0 

1.  06-4 

9. 74-3 

B.  46-5 

7.  70-3 

0.  39-3 

1.  02-4 

90 

3406.  9 

1.92-4 

1.  80-4 

1. 62-4 

1.48-4 

l.  33-4 

1.  79-4 

3420.  2 

1.  03-4 

9. 47-3 

8. 22-3 

7. 49-3 

8.  16-3 

9.  92-3 

91 

3360.  8 

1.  87-4 

1.  76-4 

1.  37-4 

1.  44-4 

1. 51-4 

1.  75-4 

3574.  8 

9.  99-3 

9.  20-3 

7.  99-3 

7.  28-5 

7.  94-3 

9.  66-3 

92 

3717.  0 

1.  82-4 

1.  71-4 

1.  33-4 

1.  40-4 

1. 47-4 

1.71-4 

3731.  7 

9. 72-3 

8.  93-3 

7.  77-3 

7. 08-3 

7.  73-5 

9.  42-5 

128 

Atomic  Oata  and  Nuclear  Data  Tables,  Vci.  48,  No,  1.  Mi 

H.  L.  ZHANG,  D.  H.  SAMPSON,  and  C.  J.  FONTES 


e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zfir  Rydbergs,  60  <  Z  <  92 
See  page  96  for  Explanation  of  Tables 


z 

a  e 

E 002 

E'«.  01 

A1  -  H16 

E 03  E  07 

E'«.  15 

E'».  28 

6  E 

E'».  002 

E  '=.  01 

A1  -  H17 

E'=.  03  E'**.  07 

E'o.  15 

E'».  28 

60 

1935.  1 

4.  41-4 

4.  15-4 

3.  69-4 

3.  29-4 

3.  23-4 

3.  56-4 

2127.  1 

2. 00-4 

1.  85-4 

1.  60-4 

1.  36-4 

1.  25-4 

1.  27-4 

61 

2032.  9 

4.  21-4 

3. 96-4 

3.  53-4 

3.  14-4 

3.  09-4 

3.  41-4 

2230.  6 

1.  97-4 

1.  83-4 

1  59-4 

1.  38-4 

1.  28-4 

1.  31-4 

62 

2133.  5 

4.  02-4 

3.  78-4 

3.  37-4 

3.  00-4 

2.  95-4 

3.  27-4 

2336.  8 

1.  95-4 

1.  81-4 

1.  59-4 

1. 39-4 

1.  31-4 

1.  35-4 

63 

2236.  7 

3.  84-4 

3.  62-4 

3.  22-4 

2.  87-4 

2.  03-4 

3.  13-4 

2445.  8 

1.  92-4 

1.  79-4 

1.  58-4 

1. 40-4 

1.  33-4 

1.  38-4 

64 

2342.  8 

3.  67-4 

3. 46-4 

3.  08-4 

2.  7’5-4 

2.  71-4 

3. 01-4 

2557.  6 

1.  89-4 

1.  77-4 

1.  57-4 

1. 41-4 

1.  35-4 

1.  41-4 

65 

2451.  6 

3.  52-4 

3. 31-4 

2.  95-4 

2.  63-4 

2.  60-4 

2.  89-4 

2672.  3 

1.86-4 

1. 75-4 

1.  57-4 

1.  41-4 

1.  37-4 

1.  43-4 

66 

2563.  4 

3.  37-4 

3  17-4 

2.  83-4 

2.  52-4 

2.  49-4 

2.  77-4 

2789.  9 

1.  83-4 

1 .  72-4 

1.  55-4 

1  41-4 

1.  38-4 

1.  45-4 

67 

2678.  0 

3.  23-4 

3.  04-4 

2  71-4 

2.  42-4 

2.  39-4 

2.  66-4 

2910.  5 

1.  80-4 

1.  70-4 

1.  54-4 

1. 41-4 

1.  39-4 

1.  47-4 

68 

2795.  5 

3.  10-4 

2.  91-4 

2.  60-4 

2.  32-4 

2.  30-4 

2.  56-4 

3034.  1 

1.  77-4 

1.  67-4 

1.  53-4 

1.  41-4 

1.  40-4 

1.  49-4 

69 

2916.  1 

2.  97-4 

2.  80-4 

2.  50-4 

2.  23-4 

2.  21-4 

2.  46-4 

3160.  7 

1.  73-4 

1.  65-4 

1.  51-4 

1.  41-4 

1.  41-4 

1.  49-4 

70 

3039.  7 

2.  85-4 

2.  69-4 

2.  40-4 

2.  14-4 

2.  12-4 

2. 37-4 

3290.  4 

1.  70-4 

1.  62-4 

1.  49-4 

1. 40-4 

1.  41-4 

1.  50-4 

71 

3166.  4 

2.  74-4 

2.  58-4 

2.  30-4 

2.  06-4 

2.  04-4 

2. 28-4 

3423.  3 

1.  67-4 

1.  59-4 

1.  48-4 

1.  39-4 

1.  41-4 

1,  51-4 

72 

3296.  2 

2.  64-4 

2.  48-4 

2  22-4 

1.  98-4 

1.  97-4 

2.  20-4 

3559.  4 

1.  63-4 

1.  56-4 

1.  46-4 

1.  38-4 

1.  40-4 

1.  51-4 

73 

3429.  3 

2.  53-4 

2.  39-4 

2.  13-4 

1.  91-4 

1.  90-4 

2.  12-4 

3698.  8 

1  60-4 

1.  54-4 

1.  44-4 

1.  37-4 

1.  40-4 

1.  50-4 

74 

3565.  6 

2.  44-4 

2. 30-4 

2.  05-4 

1.  84-4 

1.  83-4 

2. 04-4 

3841.  5 

1.  57-4 

1.  51-4 

1. 41-4 

1.  36-4 

1 . 39-4 

1.  50-4 

75 

3705.  2 

2.  35-4 

2.  21-4 

1.  98-4 

1.  77-4 

1  76-4 

1.  97-4 

3987.  6 

1.  53-4 

1  48-4 

1.39-4 

1. 34-4 

1.  38-4 

1.  49-4 

76 

3848.  2 

2.  26-4 

2. 13-4 

1.  90-4 

1.  71-4 

1.  70-4 

1. 90-4 

4137.  1 

1.  50-4 

1.  45-4 

1. 37-4 

1.  32-4 

1.  37-4 

1.  48-4 

77 

3994.  6 

2.  18-4 

2. 05-4 

1.  84-4 

1.  65-4 

1  64-4 

1.  83-4 

4290.  2 

1.  47-4 

1.  42-4 

1.34-4 

1.  31-4 

1.  36-4 

1.  47-4 

78 

4144.  6 

2.  10-4 

1.  98-4 

1.  77-4 

1.  59-4 

1.  58-4 

1. 77-4 

4446.  9 

1.  43-4 

1.  39-4 

1.  32-4 

1.  29-4 

1.  34-4 

1.  46-4 

79 

4298.  1 

2.  02-.4 

1.  91-4 

1.  71-4 

1.  53-4 

1.  53-4 

1.  71-4 

4607.  3 

1.  40-4 

1.  36-4 

1.  29-4 

1.  27-4 

1.  33-4 

1.  44-4 

80 

4455.  3 

1.  95-4 

1.  84-4 

1.  65-4 

1.  48-4 

1.  48-4 

1. 66-4 

4771. 4 

1.  37-4 

1. 32-4 

1.  27-4 

1.  25-4 

1.  31-4 

1.  43-4 

81 

4616.  3 

1.  88-4 

1.  77-4 

1.  59-4 

1.  43-4 

1.  43-4 

1.  60-4 

4939.  3 

1.  33-4 

1. 29-4 

1.  24-4 

1. 23-4 

1.  29-4 

1.  41-4 

82 

4781.  1 

1.  82-4 

1.  71-4 

l.  54-4 

1.  38-4 

1.  38-4 

1.  55-4 

5111.  2 

1.  30-4 

1.  26-4 

1.  21-4 

1. 20-4 

1.  27-4 

1.  39-4 

83 

4949.  7 

1.  75-4 

1.  65-4 

1.  48-4 

1.  34-4 

1.  34-4 

1. 50-4 

5287.  0 

1.  27-4 

1. 23-4 

1.  19-4 

1. 18-4 

1.  23-4 

1.  37-4 

84 

5122.  4 

1.  69-4 

1.  60-4 

1. 43-4 

1.  29-4 

1. 29-4 

1. 45-4 

5467. 0 

1.  23-4 

1.  20-4 

1.  16-4 

1. 16-4 

1.  23-4 

1.  34-4 

85 

5299.  2 

1.63-4 

1.  54-4 

1.  39-4 

1.  25-4 

1.  25-4 

1.  41-4 

5651.  1 

1.20-4 

1.  17-4 

1.  13-4 

1. 13-4 

1.  20-4 

1.  32-4 

86 

5480.  1 

1. 58-4 

1. 49-4 

1.  34-4 

1.  21-4 

1.21-4 

1.  36-4 

5839.  6 

1.  17-4 

1. 14-4 

1.  11-4 

1. 11-4 

1.  18-4 

1.  30-4 

87 

5665.  3 

1.  53-4 

1.  44-4 

1. 30-4 

1.  17-4 

1.  17-4 

1.  32-4 

6032.  4 

1.  14-4 

1.  11-4 

1.  08-4 

1. 08-4 

1.  15-4 

1.27-4 

88 

5854.  9 

1.  48-4 

1.  40-4 

1.  26-4 

1.  14-4 

1.  14-4 

1.  28-4 

6229.  8 

1.  10-4 

l.  08-4 

1.  05-4 

1.  06-4 

1.  13-4 

1.  25-4 

89 

6049.  0 

1.  43-4 

1.  35-4 

1.  22-4 

1. 10-4 

1. 10-4 

1.  24-4 

6431.  8 

1.07-4 

1.  05-4 

1.03-4 

1.  03-4 

1.  10-4 

1.  22-4 

90 

6247. 7 

1.  38-4 

1.  31-4 

1. 18-4 

1.  07-4 

1. 07-4 

1.21-4 

6638.  6 

1.04-4 

1.  02-4 

9.  97-5 

1. 01-4 

1.  08-4 

1.  20-4 

91 

6451.  1 

1.34-4 

1.  26-4 

1.  14-4 

1.03-4 

1.  04-4 

1.  17-4 

6850.  2 

1.01-4 

9.  92-5 

9.  70-5 

9. 82-3 

1.  05-4 

1.  17-4 

92 

6659.  4 

1. 29-4 

1.  22-4 

1.  10-4 

1.00-4 

1.  01-4 

1. 14-4 

7066.  9 

9.  82-5 

9.  64-5 

9,  44-5 

9. 36-5 

1.  03-4 

1.  14-4 

Z 

IE 

E'».  002 

E'=.  01 

A1  -  H18 

E'**.  03  E 07 

E'».  15 

E 28 

ae 

E'«.  002 

E'».  01 

A1  -  11 

E'».  03 

E'-.  07 

E  15 

E'*».  28 

60 

2127.  5 

2.  53-4 

2. 66-4 

2.  96-4 

3.  42-4 

4.  02-4 

4.  54-4 

1049. 4 

3.  43-3 

3.01-3 

2.  23-3 

1.35-3 

6.  36-4 

2.  73-4 

61 

2231.  0 

2.  50-4 

2. 63-4 

2.  92-4 

3.  37-4 

3.  95-4 

4.  47-4 

1103.  9 

3.  26-3 

2.  85-3 

2.  11-3 

1. 28-3 

6.  03-4 

2.  59-4 

62 

2337.  3 

2.  47-4 

2. 59-4 

2.  87-4 

3.  31-4 

3.  87-4 

4.  39-4 

1159.  6 

3.  10-3 

2.  71-3 

2.  01-3 

l. 21-3 

5.  72-4 

2.  46-4 

63 

2446.  4 

2.  44-4 

2.  55-4 

2.  82-4 

3.  25-4 

3.  79-4 

4.  30-4 

1216. 6 

2.  95-3 

2.  58-3 

1,  91-3 

1. 15-3 

5.  43-4 

2.  34-4 

64 

2350.  3 

2.  40-4 

2. 51-4 

2.  77-4 

3.  18-4 

3.  71-4 

4.  21-4 

1274.  9 

2.81-3 

2. 46-3 

1.  82-3 

1.  10-3 

5.  17-4 

2.  22-4 

65 

2673.  0 

2.  36-4 

2.  46-4 

2.  72-4 

3.  11-4 

3.  62-4 

4.  11-4 

1334.  5 

2.  68-3 

2.  35-3 

1.  73-3 

1.  05-3 

4.  92-4 

2.  12-4 

66 

2790.  7 

2.  32-4 

2.  42-4 

2.  66-4 

3.  04-4 

3.  53-4 

4.  01-4 

1395.  4 

2.  56-3 

2.  24-3 

1. 65-3 

9.  99-4 

4.  69-4 

2.  02-4 

67 

2911.4 

2.  27-4 

2.  37-4 

2.  60-4 

2.  96-4 

3.  45-4 

3.  91-4 

1457.  6 

2.  45-3 

2.  14-3 

1.  58-3 

9.  54-4 

4.  48-4 

1.  93-4 

68 

3033.  0 

2.  23-4 

2. 32-4 

2.  54-4 

2.  89-4 

3.  36-4 

3.  81-4 

1521.  1 

2.  34-3 

2.  05-3 

1.  51-3 

9.  12-4 

4.  28-4 

1.  84-4 

69 

3161.7 

2.  18-4 

2. 26-4 

2.  48-4 

2.  81-4 

3.  27-4 

3.  71-4 

1585.9 

2.  24-3 

1.  96-3 

1.  45-3 

8.  72-4 

4.  09-4 

1.76-4 

70 

3291.  6 

2.  13-4 

2. 21-4 

2.  41-4 

2.  74-4 

3. 18-4 

3.  60-4 

1652.  0 

2.  15-3 

1.  88-3 

1.  39-3 

8.  35-4 

3.  92-4 

1.  68-4 

71 

3424.  3 

2.  08-4 

2. 16-4 

2.  35-4 

2.  66-4 

3.  09-4 

3.  50-4 

1719.  3 

2.  06-3 

1.  80-3 

1.  33-3 

8.  01-4 

3.  75-4 

1.  61-4 

72 

3360.  7 

2.  03-4 

2. 11-4 

2.  29-4 

2.  59-4 

3.  00-4 

3.  40-4 

1788. 0 

1.  98-3 

1. 73-3 

1.  28-3 

7. 68-4 

3.  60-4 

1.  54-4 

73 

3700.  2 

1.  98-4 

2.  05-4 

2.  23-4 

2.  51-4 

2.91-4 

3.  30-4 

1858.  0 

1.  90-3 

1.66-3 

1. 23-3 

7. 38-4 

3.  45-4 

1.  48-4 

74 

3043.  1 

1.  93-4 

2.  00-4 

2.  17-4 

2.  44-4 

2.  82-4 

3.  20-4 

1929.  3 

1.  83-3 

1.  60-3 

1. 18-3 

7. 09-4 

3.  32-4 

1.  42-4 

75 

3989.  3 

1,  88-4 

1.  95-4 

2.  11-4 

2.  37-4 

2.  74-4 

3.  11-4 

2001.  8 

1.  76-3 

1.  54-3 

1. 13-3 

6.  82-4 

3.  19-4 

1.37-4 

76 

4139.  0 

1.  83-4 

l.  89-4 

2.  05-4 

2.  30-4 

2.  66-4 

3.  01-4 

2075.  7 

1.  70-3 

1.  48-3 

1.09-3 

6.  56-4 

3.  07-4 

1.31-4 

77 

4292.  a 

1.  78-4 

1.  84-4 

1.  99-4 

2.  23-4 

2. 57-4 

2.  92-4 

2150.  8 

1.  64-3 

1.  43-3 

1.  05-3 

6.  32-4 

2.  96-4 

1.  26-4 

78 

4449.  0 

1.  73-4 

1.  79-4 

1.  93-4 

2.  16-4 

2. 49-4 

2.  83-4 

2227.  2 

1.  58-3 

1.  38-3 

1.  01-3 

6.  09-4 

2.  85-4 

1.  22-4 

79 

4609.  6 

1.  69-4 

1.  74-4 

1.  87-4 

2.  09-4 

2. 41-4 

2.  74-4 

2305.  0 

1.  52-3 

1. 33-3 

9.  78-4 

5.  87-4 

2.  75-4 

1.  17-4 

80 

4773.  8 

1.  64-4 

1.  69-4 

1.  81-4 

2.  03-4 

2.  34-4 

2.  65-4 

2384.  0 

i.  47-3 

1. 28-3 

9.  44-4 

5.  67-4 

2.  65-4 

1.  13-4 

81 

4942.  0 

1.  59-4 

1. 64-4 

1.  76-4 

1.  96-4 

2.  26-4 

2.  57-4 

2464. 3 

1.  42-3 

1.24-3 

9.  12-4 

5.  47-4 

2.  56-4 

1.  09-4 

82 

3114.0 

1.  55-4 

1.  59-4 

1.  70-4 

1.90-4 

2. 19-4 

2.  49-4 

2545.  9 

1.  37-3 

1.20-3 

0.  81-4 

5.  29-4 

2.  47-4 

1.  05-4 

03 

3290.  1 

1.  50-4 

1.  54-4 

1.65-4 

1.  84-4 

2.  12-4 

2.  41-4 

2628.  8 

1.  33-3 

1.  16-3 

8. 52-4 

5.  11-4 

2.  39-4 

1.  02-4 

84 

3470.  3 

1.  45-4 

1.  50-4 

1.  60-4 

1.  78-4 

2.  05-4 

2.  33-4 

2713.  0 

1.  29-3 

1.  12-3 

8.  24-4 

4.  94-4 

2.  31-4 

9.  84-5 

83 

3634.  6 

1. 41-4 

1.  45-4 

1.  55-4 

1.72-4 

1.  98-4 

2.  25-4 

2798.  5 

1.  25-3 

1.  09-3 

7. 98-4 

4.  79-4 

2.  24-4 

9.  52-5 

86 

3843.  3 

1.  37-4 

1.  40-4 

1. 50-4 

l.  67-4 

1.  91-4 

2. 18-4 

2805.  2 

1.  21-3 

1.05-3 

7. 73-4 

4.  63-4 

2.  16-4 

9.  21-5 

87 

6036.  4 

1.  32-4 

1.  36-4 

1.  45-4 

1.  61-4 

1.85-4 

2. 11-4 

2973.  3 

1.  17-3 

1.02-3 

7.  49-4 

4. 49-4 

2.  10-4 

8.  92-5 

8B 

6234.  1 

1.  28-4 

1.32-4 

1.  40-4 

1.  56-4 

1. 79-4 

2.  04-4 

3062.  6 

1.  13-3 

9.  89-4 

7.  26-4 

4. 35-4 

2.  03-4 

8. 65-5 

89 

6436.  4 

1.  24-4 

1.27-4 

1.  35-4 

1. 50-4 

1. 73-4 

1.  97-4 

3153.  2 

1.  10-3 

9.  60-4 

7.  05-4 

4.  22-4 

1.  97-4 

8.  39-5 

90 

6643.  4 

1.  20-4 

1.  23-4 

1.31-4 

1. 45-4 

1. 67-4 

1.  90-4 

3243.  1 

1.  07-3 

9.31-4 

6. 84-4 

4.  10-4 

1.91-4 

0. 14-5 

91 

6833.  4 

1.  16-4 

1.  19-4 

1. 26-4 

1. 40-4 

1.61-4 

1.  84-4 

3338.  3 

1.  04-3 

9.  04-4 

6. 64-4 

3.  98-4 

1.  85-4 

7.  90-5 

92 

7072.  4 

1.  12-4 

1.  15-4 

1,22-4 

1.35-4 

1. 55-4 

1.  78-4 

3432.  8 

1.  01-3 

8.  79-4 

6.  45-4 

3.  86-4 

1.  80-4 

7.  67-5 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zen-  Rydbergs,  60  Z  <  92 
See  page  96  for  Explanation  of  Tables 


z 

iE 

E'=.  002 

E'«.  01 

A1  -  12 

£'=03  E'=.  07 

£'=.  15 

E'».  28 

a  e 

E'=.  002 

m 

/ 

o 

A1  -  13 

E'-.  03 

m 

,0 

o 

E  '*=.  15 

E'a.  28 

60 

1464.  8 

1  87-3 

1.  63-3 

1.  19-3 

7.  06-4 

3.  24-4 

1.  37-4 

1471.  3 

2.  04-3 

1.  82-3 

1.  41-3 

9. 10-4 

4.  68-4 

2.  17-4 

61 

1536.  2 

2.  48-3 

2.  19-3 

1.  64-3 

1. 01-3 

4.  90-4 

2.  20-4 

1544.  7 

1.  25-3 

1.  11-3 

8.  48-4 

3.  35-4 

2. 63-4 

1.  18-4 

62 

1605.  1 

2.  36-3 

2. 08-3 

1.  57-3 

9.  82-4 

4.  85-4 

2.  20-4 

1624.  1 

1.  22-3 

1.  08-3 

8.  05-4 

4.  95-4 

2. 38-4 

1.  03-4 

63 

1675.  1 

2.  24-3 

1  98-3 

1.  50-3 

9.  41-4 

4.  67-4 

2.  13-4 

1705.  7 

1.  18-3 

1.  04-3 

7.  76-4 

4. 74-4 

2.  25-4 

9.  73-3 

64 

1746.  3 

2.  14-3 

1.90-3 

1.  44-3 

9.  02-4 

4.  48-4 

2.  05-4 

1789.  3 

1.  14-3 

1.  00-3 

7.  45-4 

4. 53-4 

2.  14-4 

9.  23-3 

63 

1819.  3 

2.  06-3 

1.  82-3 

1  38-3 

8.  66-4 

4.  31-4 

1.  97-4 

1874.  8 

1.  10-3 

9.  62-4 

7.  14-4 

4. 33-4 

2.  05-4 

8.  81-3 

66 

1893.  6 

1.  97-3 

1.  75-3 

1.  32-3 

8.  33-4 

4.  15-4 

1.  89-4 

1962.  3 

1.05-3 

9.  24-4 

6.  85-4 

4.  15-4 

1.  95-4 

8.  40-5 

67 

1969.  4 

1.  90-3 

1.  68-3 

1.  27-3 

8.  02-4 

3.  99-4 

1.  82-4 

2051.  7 

1.01-3 

8.  87-4 

6. 37-4 

3. 97-4 

1.  87-4 

8.  03-5 

68 

2046.  7 

1 .  83-3 

1.  62-3 

1.  23-3 

7.  72-4 

3.  84-4 

1.  76-4 

2143.0 

9.  71-4 

8.  51-4 

6.  30-4 

3. 80-4 

1.  79-4 

7.  68-5 

69 

2125.  5 

1.  76-3 

1.  56-3 

1  18-3 

7.  44-4 

3.  71-4 

1.  69-4 

2236.  2 

9.  33-4 

8. 17-4 

6.  05-4 

3. 63-4 

l.  71-4 

7.  35-5 

70 

2203.  9 

1 .  70-3 

1.  50-3 

1.  14-3 

7  17-4 

3.  57-4 

1.  63-4 

2331.  4 

8.  97-4 

7. 85-4 

5.  81-4 

3. 50-4 

1.  64-4 

7.  04-3 

71 

2287.  7 

1  64-3 

1.  45-3 

1.  10-3 

6.  92-4 

3.  45-4 

1.  57-4 

2428.  4 

8.  62-4 

7. 55-4 

5.  38-4 

3. 36-4 

1.  58-4 

6.  75-3 

72 

2371  1 

1.  38-3 

1.  40-3 

1.  06-3 

6.  60-4 

3.  33-4 

1.  52-4 

2527.  4 

8.  30-4 

7.  27-4 

5.  37-4 

3.  23-4 

1.  51-4 

6.  48-3 

73 

2456  1 

1 .  53-3 

1.  35-3 

1.  03-3 

6. 45-4 

3.  21-4 

1.  46-4 

2628.  3 

7.  99-4 

6. 99-4 

3.  16-4 

3.  11-4 

1.  46-4 

6.  22-3 

74 

2342.  6 

1.  48-3 

1. 31-3 

9.  92-4 

6. 24-4 

3.  10-4 

1.  41-4 

2731. 2 

7.  70-4 

6.  74-4 

4. 97-4 

2.  99-4 

1.  40-4 

3.  98-3 

75 

2630  7 

1.  43-3 

1.  27-3 

9.  59-4 

6. 03-4 

3.  00-4 

1.  37-4 

2835.  9 

7.  42-4 

6.  50-4 

4. 79-4 

2. 88-4 

1.  33-4 

3.  73-5 

76 

2720.  3 

1  38-3 

1.23-3 

9.  28-4 

5.  83-4 

2. 90-4 

1.  32-4 

2942.  6 

7.  16-4 

6. 26-4 

4. 62-4 

2.  78-4 

1.  30-4 

5.  34-3 

77 

2811.  6 

1.  34-3 

1.  19-3 

8.  98-4 

5.  64-4 

2. 81-4 

1  28-4 

3051.  2 

6.  92-4 

6. 05-4 

4. 46-4 

2.  68-4 

1.  23-4 

3.  34-5 

78 

2904.  4 

1.  30-3 

1.  15-3 

8.  70-4 

5.  46-4 

2.  72-4 

1.  24-4 

3161. 7 

6.  68-4 

5.  84-4 

4. 30-4 

2.  38-4 

1.  21-4 

3.  14-5 

79 

2990.  9 

1.  26-3 

1.  11-3 

8.  43-4 

5.  29-4 

2.  63-4 

1.  20-4 

3274.  1 

6.  46-4 

5.  61-4 

4. 16-4 

2.  30-4 

1.  17-4 

4.  96-5 

80 

3094.  9 

1.  22-3 

1.  08-3 

8. 17-4 

5.  13-4 

2. 55-4 

1.  16-4 

3388.  4 

6.  24-4 

5.  43-4 

4. 02-4 

2. 41-4 

1.  13-4 

4.  79-3 

81 

3192.  6 

1.  18-3 

1.  05-3 

7. 93-4 

4. 97-4 

2. 47-4 

1.  12-4 

3504.  7 

6. 04-4 

5.  28-4 

3.  89-4 

2. 33-4 

1.  09-4 

4.  63-5 

82 

3291.  9 

1  15-3 

1.  02-3 

7.  69-4 

4.  82-4 

2.  40-4 

1.  09-4 

3622.  9 

5.  85-4 

5.  11-4 

3.  76-4 

2. 26-4 

1.  05-4 

4.  47-5 

83 

3392.  9 

1.  12-3 

9.  87-4 

7.  46-4 

4. 68-4 

2.  32-4 

1.  05-4 

3743.  0 

5.  66-4 

4.  95-4 

3. 64-4 

2. 18-4 

1.  02-4 

4.  33-5 

84 

3493.  5 

1.  08-3 

9. 58-4 

7. 25-4 

4.  54-4 

2. 25-4 

1.  02-4 

3865.  0 

5.  49-4 

4.  79-4 

3. 33-4 

2. 12-4 

9.  86-5 

4.  19-5 

85 

3399.  8 

1.05-3 

9.  31-4 

7.  04-4 

4. 41-4 

2. 19-4 

9.  93-5 

3988.  9 

5.  32-4 

4.  65-4 

3.  42-4 

2.  03-4 

9.  35-5 

4.  05-3 

86 

3705.  7 

1.  02-3 

9.  05-4 

6. 84-4 

4. 29-4 

2. 12-4 

9.  64-5 

4114.7 

5.  16-4 

4. 50-4 

3. 31-4 

1.  99-4 

9.  23-3 

3.  93-5 

87 

3813.  3 

9  96-4 

0. 80-4 

6. 65-4 

4. 16-4 

2. 07-4 

9. 36-5 

4242.  5 

5.01-4 

4. 37-4 

3.21-4 

1.93-4 

8. 97-5 

3.81-5 

88 

3922.  7 

9.  69-4 

8.  56-4 

6.  47-4 

4. 05-4 

2. 01-4 

9.  10-5 

4372.  2 

4. 86-4 

4. 24-4 

3.  12-4 

1.87-4 

8.  70-5 

3. 69-5 

89 

4033.  7 

9.  43-4 

8. 33-4 

6. 29-4 

3.  94-4 

1.  95-4 

8  85-5 

4503.  8 

4. 72-4 

4. 12-4 

3. 03-4 

1.81-4 

8. 44-3 

3.  59-3 

90 

4146.  5 

9.  18-4 

8.  11-4 

6. 12-4 

3.  83-4 

1.  90-4 

8.  61-5 

4637.  3 

4.  59-4 

4. 00-4 

2. 94-4 

1.  76-4 

8.  19-5 

3.  48-5 

91 

4261.  0 

0. 94-4 

7.  90-4 

5.  96-4 

3.  73-4 

1.85-4 

8. 37-5 

4772. 8 

4.  46-4 

3. 89-4 

2.  86-4 

1.  71-4 

7.  95-5 

3.  38-3 

92 

4377.  3 

8. 71-4 

7. 70-4 

5.81-4 

3.  63-4 

1. 80-4 

8.  15-5 

4910. 1 

4.  34-4 

3.  78-4 

2. 78-4 

1.  66-4 

7.  73-3 

3.  29-5 

Z 

AE 

E  '=.  002 

E'=.  01 

A1  -  14 

E '**.  03  E'=.  07 

E'=.  13 

E'o.  28 

A  E 

E'=*.  002 

E'=.  01 

AI  -  13 

E'«.  03 

E'-.  07 

E'“.  13 

E 28 

60 

1339.  4 

1.  68-4 

1.  35-4 

8.  29-5 

3.  74-3 

1.21-5 

3.  83-6 

1539.9 

2.  69-4 

2. 20-4 

1. 40-4 

6.  72-5 

2.  37-5 

8.  17-6 

61 

1620.  0 

1.  63-4 

1.  32-4 

8.  08-3 

3.  66-5 

1.  19-3 

3.  79-6 

1620.  3 

2.  67-4 

2.  18-4 

1.39-4 

6. 74-5 

2.  41-3 

8.  41-6 

62 

1702.  3 

1.  59-4 

1.  28-4 

7.  87-5 

3.  58-3 

1. 17-5 

3.  74-6 

1703.  0 

2.  63-4 

2. 13-4 

1.38-4 

6.71-5 

2.  43-5 

8.  52-6 

63 

1786.  9 

1.  34-4 

1.  23-4 

7.  67-5 

3. 50-5 

1.  15-3 

3.  68-6 

1787. 5 

2.  58-4 

2. 12-4 

1.36-4 

6.  64-5 

2.  42-3 

8.  56-6 

64 

1873.  2 

1.  30-4 

1.  21-4 

7.  47-3 

3. 42-5 

1.  13-5 

3.  63-6 

1873.  9 

2.  53-4 

2.  07-4 

1.  33-4 

6.  34-3 

2.  40-3 

8.  34-6 

63 

1961.  3 

1.  46-4 

1.  18-4 

7.  27-3 

3.  34-5 

1. 11-5 

3.  36-6 

1962.  2 

2.  47-4 

2.  03-4 

1.  31-4 

6. 43-5 

2.  37-5 

8.  49-6 

66 

2051.  7 

1,  42-4 

1  15-4 

7.  08-5 

3.  23-5 

1.09-5 

3.  30-6 

2032.  4 

2.  41-4 

1. 98-4 

1. 28-4 

6.31-5 

2.  34-5 

8.  41-6 

67 

2143.  9 

1  38-4 

1.  11-4 

6.  89-5 

3.  17-5 

1.  06-5 

3.  43-6 

2144. 6 

2.  35-4 

1. 93-4 

1. 25-4 

6. 18-5 

2.  30-5 

8.  30-6 

68 

2237.  9 

1.  34-4 

1.  08-4 

6.71-3 

3. 10-3 

1.  04-5 

3.  37-6 

2238.  8 

2.  29-4 

1. 89-4 

1. 22-4 

6. 06-5 

2.  26-5 

8.  19-6 

69 

2333.  9 

1.  30-4 

1.  05-4 

6.  53-5 

3. 02-5 

1.02-3 

3.  30-6 

2334.  8 

2.  24-4 

1. 84-4 

1.  19-4 

3.  93-5 

2.  22-3 

8.  06-6 

70 

2431.  8 

1.  27-4 

1. 03-4 

6.  36-5 

2.  94-5 

9.  93-6 

3.  23-6 

2432.  9 

2.  18-4 

1. 79-4 

1. 16-4 

3.  80-5 

2.  18-3 

7.  93-6 

71 

2531.7 

1.23-4 

9.  97-5 

6.  19-3 

2.  87-5 

9.  70-6 

3.  16-6 

2332.  8 

2.  12-4 

1. 75-4 

1. 14-4 

3.  67-3 

2.  13-3 

7.  79-6 

72 

2633.  5 

1.  20-4 

9.  69-5 

6.  03-5 

2.  80-3 

9.  47-6 

3.  10-6 

2634.  7 

2.  07-4 

1. 71-4 

1. 11-4 

3.  34-5 

2.  09-3 

7.  65-6 

73 

2737.  2 

1.  17-4 

9.  43-5 

3.  87-3 

2.  73-5 

9.  23-6 

3.  03-6 

2738.  5 

2.01-4 

1.  66-4 

1. 08-4 

3.  41-3 

2.  03-3 

7.  31-6 

74 

2842.  8 

1.  13-4 

9.  18-3 

5.  72-5 

2.  66-5 

9.  03-6 

2.  97-6 

2844.  2 

1.96-4 

1.  62-4 

1. 05-4 

3.  29-5 

2.  00-5 

7.  37-6 

73 

2930.  4 

1.  10-4 

8. 94-5 

3.  37-5 

2.  60-3 

8.  82-6 

2.  90-6 

2931.  9 

1.91-4 

1. 38-4 

1.03-4 

3.  17-3 

1.  96-5 

7.  22-6 

76 

3059.  9 

1.  08-4 

8. 70-3 

3.  43-5 

2. 53-3 

8.  61-6 

2.  84-6 

3061.  5 

1.86-4 

1.  34-4 

1. 00-4 

3.  05-5 

1.92-3 

7.  08-6 

77 

3171,3 

1.  05-4 

8.  48-5 

3.  29-3 

2.  47-3 

8.  41-6 

2.  78-6 

3173.  1 

1.  82-4 

1. 30-4 

9. 80-3 

4.  93-3 

1.  88-3 

6.  94-6 

70 

3284.  6 

1.  02-4 

8. 26-5 

5.  16-3 

2.  41-5 

8.  22-6 

2.  72-6 

3286. 6 

1.  77-4 

1. 46-4 

9.  36-3 

4.  82-5 

1.  84-3 

6.  80-6 

79 

3399.  9 

9  93-3 

8.  05-5 

3.  03-5 

2.  35-3 

8.  03-6 

2.  66-6 

3402. 0 

1.  73-4 

1. 43-4 

9.  33-3 

4.  71-3 

1.  80-3 

6.  67-6 

80 

3317.  2 

9.  67-3 

7. 84-5 

4.  90-3 

2. 29-3 

7.  84-6 

2.  60-6 

3319.  4 

1.  69-4 

1.  39-4 

9.  11-3 

4. 60-3 

1.76-3 

6.  33-6 

81 

3636.  3 

9.  43-3 

7.  63-3 

4.  79-3 

2. 24-3 

7.  66-6 

2.  34-6 

3638.  8 

1.63-4 

1.36-4 

8.  90-3 

4. 30-3 

1.72-3 

6.  40-6 

82 

3757.  4 

9.  19-5 

7.  46-5 

4.  67-3 

2.  19-3 

7.  49-6 

2.  49-6 

3760.  0 

1.61-4 

1.  33-4 

8.  69-5 

4. 39-5 

1.68-5 

6.  27-6 

83 

3880.  4 

8.  97-3 

7.  27-3 

4.  36-5 

2.  14-3 

7.  32-6 

2. 44-6 

3883.  3 

1.  37-4 

1. 30-4 

8.  49-3 

4.  30-5 

1.  63-5 

6. 14-6 

84 

4003.  4 

0.  73-5 

7.  10-5 

4.  45-3 

2.  09-5 

7.  16-6 

2.  39-6 

4008.  4 

1.  33-4 

1. 26-4 

8.  29-5 

4. 20-3 

1.61-5 

6.  02-6 

85 

4132.3 

8.  54-3 

6.  93-3 

4.  34-5 

2.  04-3 

7.  00-6 

2.  34-6 

4135.  6 

1.  49-4 

1. 24-4 

8.  10-3 

4. 11-3 

1. 38-3 

3.  90-6 

86 

4261.  1 

8.  33-5 

6.  76-5 

4.  24-3 

1.99-5 

6.  83-6 

2.  29-6 

4264.  6 

1.  46-4 

1.21-4 

7.91-3 

4.01-5 

1. 54-5 

3.  78-6 

87 

4391.9 

8.  14-5 

6.61-3 

4. 13-5 

1.  93-5 

6. 70-6 

2.  24-6 

4393.  6 

1.42-4 

1. 18-4 

7.  73-5 

3. 93-5 

1. 31-3 

5.  66-6 

88 

4524.  6 

7.  95-3 

6. 43-3 

4.  05-5 

1.91-5 

6. 56-6 

2.  19-6 

4528.  6 

1.  39-4 

1. 13-4 

7. 36-5 

3.  84-5 

1.  48-5 

5.  53-6 

89 

4659.  3 

7.  76-3 

6.31-5 

3. 96-3 

1. 86-3 

6.  42-6 

2.  13-6 

4663.  5 

1.36-4 

1. 13-4 

7.  39-5 

3.  76-5 

1.45-3 

5.  44-6 

90 

4793.  8 

7.  59-5 

6.  16-3 

3.  87-3 

1.  82-3 

6. 29-6 

2.  10-6 

4800,  4 

1.33-4 

1. 10-4 

7.  23-5 

3. 67-3 

1.  42-3 

3.  33-6 

91 

4934.  4 

7.  42-5 

6. 03-3 

3. 78-5 

1.  78-5 

6.  16-6 

2.  06-6 

4939.  2 

1.  30-4 

1. 08-4 

7.  07-5 

3. 60-5 

1.39-3 

5.  22-6 

92 

5074.  8 

7.  23-3 

5.  89-5 

3. 70-3 

1.73-3 

6.  04-6 

2.  02-6 

3080.  0 

1.27-4 

1.03-4 

6.  91-3 

3.  32-5 

1.  36-5 

3.  12-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Rydbergs,  60  <  Z  92 
See  page  96  for  Explanation  of  Tables 


Al  -  16  A1  -  17 


2 

A  E 

E  '=.  002 

E'».  01 

E'«.  03 

E'».  07 

E  '=.  15 

E'=.  28 

ae 

E  '=.  002 

E  01 

£'=.  03 

E'=.  07 

E's.  15 

E'=.  28 

60 

1361.  9 

2  42-4 

1.99-4 

1.  29-4 

6.  33-5 

2.  38-3 

1.  03-3 

1563.  3 

1. 89-4 

1.  33-4 

9.  34-5 

4.  41-3 

1. 46-5 

4.  66-6 

61 

1644.  5 

2.  34-4 

1  93-4 

1.  25-4 

6.  34-5 

2.  52-5 

1.  00-5 

1646.  0 

1.  84-4 

1.  49-4 

9.  33-5 

4.  33-5 

1.  45-3 

4.  66-6 

62 

1729.  1 

2.  26-4 

1. 86-4 

1.  21-4 

6.  17-5 

2.  46-5 

9.  81-6 

1730.  7 

1.  79-4 

1.  45-4 

9.  11-5 

4.  25-5 

1. 43-5 

4.  63-6 

63 

1815.  8 

2.  19-4 

1.  81-4 

1.  18-4 

5.99-5 

2.  40-5 

9.  58-6 

1817.  5 

1.  74-4 

1.  41-4 

8.  87-3 

4.  15-5 

1.  41-5 

4.  58-6 

64 

1904.6 

2.  12-4 

1. 75-4 

1.  14-4 

5.  82-5 

2.  34-5 

9.  36-6 

1906.  4 

1.  69-4 

1.  38-4 

8.  64-5 

4.  06-5 

1.  38-3 

4.  52-6 

63 

1993.  3 

2.  06-4 

1.  70-4 

1.  11-4 

3.  66-3 

2.  28-5 

9.  14-6 

1997.  4 

1.  64-4 

1.  34-4 

8.  41-5 

3.  96-3 

1.  36-5 

4.  45-6 

66 

2088.  4 

1.  99-4 

1. 64-4 

1.  07-4 

5.  51-5 

2.  22-5 

8.  92-6 

2090.  4 

1.  60-4 

1.  30-4 

8.  18-5 

3.  86-3 

1.33-3 

4.  38-6 

67 

2183.  3 

1.  93-4 

1.  59-4 

1.  04-4 

5  36-3 

2.  17-5 

8.  71-6 

2185.  6 

1.  55-4 

1.  26-4 

7.  95-5 

3.  76-3 

1.30-3 

4.  30-6 

68 

2280.  6 

1.  87-4 

1.  35-4 

1.  01-4 

3.  21-5 

2.  11-5 

8.  50-6 

2282.  9 

1.  50-4 

1.  22-4 

7.  73-3 

3.  67-3 

1.27-5 

4.  22-6 

6? 

2379. 8 

1.  81-4 

1.  50-4 

9.  83-5 

5.  07-5 

2.  06-5 

8.  29-6 

2382.  2 

1.  46-4 

1.  19-4 

7.  32-5 

3.  57-3 

1.24-5 

4.  14-6 

70 

2481.  2 

1.  76-4 

1. 43-4 

9.  56-3 

4.  93-5 

2.  00-5 

8.  10-6 

2483.  7 

1.  42-4 

1.  15-4 

7.  31-3 

3.  48-5 

1.  21-5 

4.  03-6 

71 

2384.  7 

1.  71-4 

1.  41-4 

9.  29-5 

4.  80-5 

1.  96-5 

7.  90-6 

2587. 3 

1.  38-4 

1.  12-4 

7.  11-5 

3.  39-5 

1.  18-5 

3.  97-6 

72 

2690.  3 

1.  66-4 

1.  37-4 

9.  03-5 

4.  67-3 

1.  90-5 

7.  71-6 

2693.  1 

1.33-4 

1.  09-4 

6.  91-5 

3.  30-3 

1.  16-3 

3.  88-6 

73 

2798.  0 

1.  61-4 

1. 33-4 

8.  78-5 

4.  55-5 

1.  86-5 

7.  53-6 

2801. 0 

1.  30-4 

1.  06-4 

6.  72-5 

3.21-5 

1.  13-5 

3.  80-6 

74 

2907.  9 

1  56-4 

1.  30-4 

8.  54-5 

4.  43-3 

1.  81-5 

7.  35-6 

2911. 0 

1.  26-4 

1.  03-4 

6.  54-5 

3.  13-5 

1.  10-5 

3.  71-6 

75 

3019.  9 

1  52-4 

1.  26-4 

8.  31-5 

4.  32-5 

1.  77-3 

7.  17-6 

3023. 2 

1.  22-4 

1.  00-4 

6.  36-3 

3. 03-3 

1.07-5 

3.  63-6 

76 

3134.  1 

1.  48-4 

1.  22-4 

8.  09-5 

4.  20-5 

1.  72-5 

7.  00-6 

3137. 5 

1.  19-4 

9.  72-5 

6.  19-3 

2.  97-5 

1.  05-5 

3.  55-6 

77 

3250.  4 

1.  44-4 

1.  19-4 

7.  87-5 

4.  10-5 

1.  68-5 

6.  84-6 

3254.  1 

1.  16-4 

9.  45-5 

6.  02-3 

2.  89-5 

1.  02-5 

3.  47-6 

78 

3368.  9 

1.  40-4 

1.  16-4 

7.  67-5 

3.  99-3 

1.  64-5 

6.  68-6 

3372.  8 

1.  12-4 

9.  19-5 

5  86-3 

2.  82-5 

9.  96-6 

3.  39-6 

79 

3489.  6 

1  36-4 

1.  13-4 

7.  47-3 

3.  89-5 

1.  60-5 

6.  52-6 

3493.  7 

1.  09-4 

8.  94-3 

3.  70-3 

2. 73-3 

9.  72-6 

3.  32-6 

80 

3612.  3 

1.  32-4 

1.  10-4 

7.  28-5 

3.  80-3 

1.  36-5 

6.  37-6 

3616.  8 

1.  06-4 

8.  70-5 

3.  53-3 

2.  68-5 

9.  48-6 

3.  24-6 

81 

3737.  6 

1.  29-4 

1.  07-4 

7.  09-5 

3.  70-5 

1.  52-5 

6.  22-6 

3742.  1 

1.03-4 

8.  46-3 

5.  41-5 

2.  61-3 

9.  23-6 

3.  17-6 

82 

3864.  9 

1.  26-4 

1.  04-4 

6.  92-5 

3.61-5 

1.  49-5 

6.  08-6 

3869.  7 

1.  01-4 

8.  23-5 

5.  26-3 

2.  54-5 

9.  03-6 

3.  10-6 

83 

3994.  5 

1.  22-4 

1.  02-4 

6.  74-5 

3.  53-3 

1.  43-5 

5.  94-6 

3999.  4 

9.  78-3 

8.  02-5 

3.  13-5 

2.  48-5 

8.31-6 

3.  03-6 

84 

4126.  2 

1.  19-4 

9.  90-3 

6.  58-5 

3.  44-3 

1.  42-5 

3.  80-6 

4131.  5 

9.  52-5 

7.  80-5 

3.  00-3 

2.  42-5 

0.  60-6 

2.  96-6 

85 

4260.  2 

1.  16-4 

9. 65-3 

6. 42-3 

3.  36-3 

1. 39-3 

3.  67-6 

4263.  7 

9.  27-5 

7.  60-5 

4.  87-5 

2.  36-3 

8.  40-6 

2.  89-6 

86 

4396.  5 

1  13-4 

9. 42-5 

6.  26-3 

3.  28-5 

1.  36-3 

3.  54-6 

4402.  2 

9.  03-5 

7.  40-5 

4.  74-3 

2.  30-5 

8.  20-6 

2.  83-6 

87 

4535.  0 

1.  10-4 

9. 19-3 

6.  11-3 

3.  20-5 

1.  32-5 

3.  42-6 

4541.  0 

8.  79-3 

7.  21-5 

4.  62-5 

2.  24-5 

8.  01-6 

2.  76-6 

88 

4673.  7 

1.  08-4 

8. 97-5 

5.  97-5 

3.  13-3 

1.  29-5 

5.  30-6 

4682.  1 

8.  57-5 

7.  03-3 

4.  51-5 

2.  19-5 

7.  82-6 

2.  70-6 

89 

4818.  8 

1.  03-4 

8.  73-5 

5.  83-5 

3.  06-5 

1.27-5 

5.  18-6 

4823.  5 

8.  35-5 

6.  85-5 

4. 40-5 

2.  14-5 

7.  64-6 

2.  64-6 

90 

4964.  1 

1.  03-4 

8. 55-5 

5.  69-3 

2.  99-3 

1.24-3 

3.  07-6 

4971.2 

8. 14-5 

6.  68-5 

4.  29-5 

2. 08-5 

7.  47-6 

2.  38-6 

91 

5111. 8 

1.00-4 

8. 35-5 

5.  56-5 

2.  92-5 

1.21-5 

4.  96-6 

5119.  1 

7.  93-5 

6. 51-5 

4.  18-3 

2. 03-5 

7.  30-6 

2.  52-6 

92 

5261.7 

9.  80-5 

8. 16-5 

5.  43-5 

2.  86-5 

1.  19-S 

4.  85-6 

5269.  3 

7.  73-5 

6.  33-5 

4. 08-5 

1.99-5 

7.  13-6 

2.  47-6 
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Z 

AE 

E'«.  002 

E'».  01 

E'«*.  03 

E'-.  07 

E'“.  15 

E'«.  28 

A  E 

£'«.  002 

E'».  01 

E'=.  03 

E'-.  07 

E'».  19 

E'».  28 

60 

1824.3 

9.  24-4 

8.  33-4 

6.  52-4 

4.  28-4 

2.  22-4 

1.  04-4 

2127.  3 

2.21-4 

1.91-4 

1.36-4 

7/72-5 

3.  34-9 

1.  35-5 

61 

1912.  8 

8.  85-4 

7.  97-4 

6.  24-4 

4.  09-4 

2.  12-4 

9.  92-5 

2230.  8 

2.  16-4 

1.86-4 

1.33-4 

7.  37-3 

3.  28-9 

1.  33-5 

62 

2003.  3 

8.  48-4 

7.  63-4 

5.  98-4 

3.  92-4 

2.  03-4 

9.  49-5 

2337.  1 

2.  11-4 

1.  82-4 

1.  30-4 

7.  41-5 

3.  22-9 

1.  31-5 

63 

2096.  0 

8.  13-4 

7. 32-4 

5.  73-4 

3.  75-4 

1.  94-4 

9.  08-5 

2446.  2 

2.  06-4 

l.  78-4 

1.  27-4 

7.  25-5 

3.  16-9 

1.  28-5 

64 

2190.8 

7.  80-4 

7.  02-4 

5.  50-4 

3.  60-4 

1.  86-4 

8.  70-5 

2558.  1 

2.01-4 

1. 74-4 

1.24-4 

7.  09-5 

3,  09-9 

1. 26-5 

65 

2287.  6 

7.  49-4 

6.  74-4 

5.  27-4 

3.  45-4 

1.  79-4 

8.  34-5 

2672.  8 

1.  96-4 

1.69-4 

1.2X-4 

6.  93-5 

3.  02-9 

1.  23-5 

66 

2386.  6 

7.  20-4 

6.  48-4 

3.  07-4 

3.31-4 

1.  72-4 

8.  00-5 

2790.  5 

1.  91-4 

1.65-4 

1.  18-4 

6.  76-5 

2.  99-9 

1.  20-3 

67 

2487.  7 

6.  93-4 

6. 23-4 

4.  87-4 

3.  18-4 

1.  63-4 

7.  68-5 

2911.  1 

1.  86-4 

1.  61-4 

1.  15-4 

6.  60-3 

2,  89-9 

1.  18-3 

68 

2590.  9 

6. 67-4 

5. 99-4 

4.  69-4 

3.  06-4 

1.  38-4 

7.  38-3 

3034.  8 

1.  82-4 

1.  37-4 

1.  12-4 

6.  44-3 

2.  82-9 

1.  13-3 

69 

2696.  2 

6. 42-4 

5.  77-4 

4.  31-4 

2.  93-4 

1.  52-4 

7.  09-3 

3161. 3 

1.  77-4 

1. 33-4 

1.09-4 

6.  27-3 

2.  79-9 

1.  12-5 

70 

2803.  7 

6.  19-4 

3.  56-4 

4.  34-4 

2.  84-4 

1.  47-4 

6.  82-3 

3291.  3 

1.  72-4 

1.  49-4 

1.07-4 

6.  12-3 

2.  68-9 

1. 10-3 

71 

2913.  3 

5.  97-4 

3.  36-4 

4.  19-4 

2. 73-4 

1.  41-4 

6.  36-3 

3424.  2 

1.  67-4 

1.  43-4 

1.04-4 

3.  96-3 

2.  62-9 

1.  07-3 

72 

3025.  1 

5.  76-4 

3. 17-4 

4.  04-4 

2.  63-4 

1.  36-4 

6.  32-5 

3360.  4 

1.  63-4 

1. 41-4 

1.  01-4 

5.  80-3 

2.  99-9 

1.04-5 

73 

3139.  0 

3.  56-4 

4. 99-4 

3.  90-4 

2.  34-4 

1.  31-4 

6.  09-5 

3699.  9 

1.  38-4 

1.37-4 

9.  82-5 

3.  63-3 

2,  49-9 

1.  02-3 

74 

3255.  1 

5.  37-4 

4.  82-4 

3.  76-4 

2. 43-4 

1.  26-4 

3.  87-3 

3842.  7 

1.  54-4 

1.33-4 

9.  53-3 

3.  30-5 

2.  42-9 

9.  93-6 

75 

3373.  4 

5.  19-4 

4.  66-4 

3.  63-4 

2.  37-4 

1.  22-4 

3.  66-3 

3988.  9 

1.  49-4 

1.  29-4 

9.  29-3 

3.  33-3 

2.  36-9 

9.  68-6 

76 

3493.  9 

5.  02-4 

4.  51-4 

3.  51-4 

2.  29-4 

1.  18-4 

3.  46-3 

4138.6 

1.  45-4 

1.  26-4 

9.  03-3 

3.  20-3 

2.  29-5 

9.  43-6 

77 

3616.  6 

4. 86-4 

4.  36-4 

3.  40-4 

2.21-4 

1.  14-4 

5.  28-5 

4291.  8 

1.  41-4 

1.22-4 

8.  77-3 

5.  06-3 

2.  23-9 

9.  18-6 

78 

3741,  4 

4. 70-4 

4.  22-4 

3. 29-4 

2. 14-4 

1.  10-4 

5.  10-5 

4448.  7 

1.  37-4 

1.  19-4 

8. 33-5 

4.  92-5 

2.  17-9 

8.  94-6 

79 

3868.  5 

4. 33-4 

4. 09-4 

3.  18-4 

2. 07-4 

1.  07-4 

4.  93-3 

4609.  2 

1.  33-4 

1.  13-4 

8.  29-3 

4.  78-3 

2.  11-9 

8.  71-6 

80 

3997.  9 

4. 41-4 

3.  96-4 

3.  08-4 

2.  01-4 

1.  03-4 

4.  77-3 

4773.  4 

1.  29-4 

1.  12-4 

8.  03-3 

4.  63-3 

2.  06-9 

8.  47-6 

81 

4129.  4 

4.  28-4 

3. 84-4 

2.  99-4 

1.94-4 

9.  98-5 

4.  61-3 

4941.  3 

1.  25-4 

1.  08-4 

7.  82-5 

4.  32-3 

2.  00-9 

8.  25-6 

82 

4263.  2 

4.  13-4 

3. 73-4 

2.  90-4 

1.  88-4 

9.  66-3 

4.  47-3 

3113.  6 

1.  21-4 

1.05-4 

7.  39-3 

4.  39-3 

1.  94-9 

8.  03-6 

83 

4399.  3 

4. 03-4 

3.  62-4 

2.  81-4 

1.  83-4 

9.  36-5 

4.  33-3 

3289.  6 

1.  18-4 

1.02-4 

7.  37-3 

4.  26-3 

1.89-9 

7.  81-6 

84 

4537.  6 

3. 91-4 

3.  51-4 

2. 73-4 

1. 77-4 

9.  08-3 

4.  19-3 

5469.  8 

1.  14-4 

9.  90-3 

7.  15-3 

4.  14-3 

1.  84-5 

7.  39-6 

85 

4678.  2 

3. 80-4 

3.  41-4 

2. 65-4 

1. 72-4 

8.  81-3 

4.  06-3 

3634.  2 

1.  11-4 

9.  60-3 

6.  94-3 

4.  02-3 

1.79-9 

7.  38-6 

86 

4821.  1 

3.  69-4 

3.31-4 

2.  38-4 

1. 67-4 

8.  33-3 

3.  94-3 

5842.  8 

1.  07-4 

9.31-5 

6. 73-3 

3.91-3 

1.  74-9 

7,  18-6 

87 

4966.  3 

3.  39-4 

3.  22-4 

2.  50-4 

1. 62-4 

8.  30-5 

3.  83-3 

6033.  9 

1.04-4 

9.  02-3 

6. 33-3 

3.  79-3 

1.68-9 

6.  98-6 

80 

5113,8 

3. 49-4 

3.  13-4 

2. 43-4 

1.  38-4 

8,  06-3 

3.  72-3 

6233.  6 

1.01-4 

8.  73-3 

6.  33-5 

3.  68-3 

1.  64-9 

6.  78-6 

89 

3263.  6 

3. 40-4 

3.  05-4 

2. 37-4 

1. 53-4 

7.  83-3 

3.61-3 

6433.  8 

9.  76-3 

8. 48-3 

6.  14-3 

3.  37-3 

1.  99-9 

6.  39-6 

90 

3413.8 

3.31-4 

2.  97-4 

2. 30-4 

1. 49-4 

7.  62-3 

3.  31-3 

6642.  9 

9.  43-3 

8.21-3 

3.  96-3 

3.  46-5 

1.  94-9 

6.  40-6 

91 

5370.  3 

3. 22-4 

2. 89-4 

2. 24-4 

1. 45-4 

7.  41-3 

3.  41-3 

6834.  8 

9.  13-3 

7.  96-5 

5.  77-3 

3.  36-5 

1.  90-9 

6.  22-6 

92 

3727.  1 

3. 14-4 

2. 82-4 

2. 18-4 

1.  41-4 

7.  20-5 

3.  32-3 

7071.  8 

8. 86-3 

7.  70-3 

5.  39-3 

3.  26-3 

1.46-9 

6.  04-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  9  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zctr  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  J1  A1  -  J2 


z 

AE 

E'«.  002 

E'=*.  01 

E'e  03 

£'*.  07 

E'«.  15 

E'=.  28 

A  E 

E'«=.  002 

E  '  =  01 

E'=.  03 

E'=.  07 

E'«.  13 

E'».  28 

60 

1538. 3 

2.  51-4 

2.  3  2-4 

1.  53-4 

1.06-4 

8.  84-3 

9.  33-3 

1539.  7 

1.  78-4 

1.  44-4 

9.  04-3 

4.  36-3 

2.  33-3 

1.  91-3 

61 

1618.  8 

2  43-4 

2. 06-4 

1.  49-4 

1.03-4 

8.  66-5 

9.  17-5 

1620.  3 

1.  72-4 

1.39-4 

8.  74-5 

4.  43-5 

2.  31-5 

1.  89-5 

62 

1701.  3 

2  33-4 

2.  00-4 

1  44-4 

1.  01-4 

8.  47-3 

8.  98-5 

1702.  9 

1.  66-4 

1. 34-4 

8.  46-3 

4.  31-3 

2.  27-3 

1.87-5 

63 

178S.  6 

2  28-4 

1.  94-4 

1  40-4 

9.  83-5 

8.  29-5 

8.  79-5 

1787.  4 

1.  60-4 

1.  30-4 

8.  19-5 

4.  19-5 

2.  22-5 

1.85-3 

64 

1871  9 

2  21-4 

1.  88-4 

1. 37-4 

9.  59-5 

8.  10-5 

8.  61-5 

1873.  8 

1.  55-4 

1.26-4 

7.  92-5 

4.  07-5 

2.  18-5 

1.  82-5 

65 

1960. 2 

2  15-4 

1.  82-4 

1.  33-4 

9.  35-3 

7  92-5 

8.  42-5 

1962.  1 

1.  50-4 

1.  21-4 

7.  68-5 

3.  96-5 

2.  14-5 

1. 80-5 

66 

2050.  3 

2.08-4 

1.  77-4 

1.  29-4 

9.  12-5 

7.  74-3 

8.  24-3 

2032.  4 

1.  45-4 

1.  17-4 

7.  44-5 

3.  85-3 

2.  10-3 

1.  78-5 

67 

2142.  4 

2  02-4 

1.  72-4 

1.  26-4 

8.  90-3 

7.  57-5 

8.  06-5 

2144.  6 

1. 40-4 

1.  14-4 

7.21-5 

3.  75-5 

2.  06-5 

1.76-5 

68 

2236.  4 

1.  96-4 

1.  67-4 

1  22-4 

8.  68-5 

7.  40-3 

7.  88-3 

2238.  7 

1.  36-4 

1.  10-4 

6.  99-5 

3.  65-5 

2  02-5 

1.  74-5 

69 

2332. 3 

1.  91-4 

1.  63-4 

1.  19-4 

8.  47-3 

7.  23-5 

7.  71-3 

2334.  8 

1.  32-4 

1. 07-4 

6.  79-5 

'3.  55-3 

1.  99-5 

1.  72-3 

70 

2430.  2 

1.  86-4 

1. 58-4 

1  16-4 

8.  26-3 

7.  06-5 

7.  34-5 

2432.  8 

1.  27-4 

1.  03-4 

6.  59-3 

3.  46-5 

1.  95-5 

1.  70-5 

71 

2530.  0 

1.  80-4 

1.  34-4 

t.  13-4 

8.  06-5 

6.  90-5 

7.  37-5 

2532.  7 

1.  24-4 

1.  00-4 

6.  40-5 

3.  37-5 

1.  91-5 

1.  68-5 

72 

2631.  7 

1.  76-4 

1.  30-4 

1.  10-4 

7.  87-3 

6.  74-5 

7.  21-3 

2634.  6 

1.  20-4 

9.  73-5 

6.21-5 

3.  29-5 

1.  88-5 

1.65-3 

73 

2735.  4 

1  71-4 

1.  46-4 

1.  08-4 

7.  68-5 

6.  39-3 

7.  05-5 

2738.  4 

1.  16-4 

9.  44-5 

6.  04-5 

3.  20-5 

1.  84-5 

1.  63-5 

74 

2841.  0 

1.  66-4 

1.  42-4 

1.  03-4 

7.  50-5 

6.  44-5 

6.  90-3 

2844.  2 

1.  13-4 

9.  17-3 

5.  87-5 

3.  12-5 

1.81-5 

1.  61-3 

73 

2948.  5 

1  62-4 

1  39-4 

1.  02-4 

7.  32-5 

6.  30-5 

6.  73-5 

2931.  8 

1.  09-4 

8.  90-5 

3.  71-3 

3.  05-5 

1.  78-5 

1.  60-5 

76 

3057.  9 

1  58-4 

1.  33-4 

9.  97-5 

7. 13-5 

6.  16-5 

6.  60-5 

3061.  5 

1.  06-4 

8.  65-3 

5.  35-3 

2.  97-3 

1.  75-5 

1.  58-5 

77 

3169.  3 

1.  54-4 

1  32-4 

9.  73-5 

6.  99-5 

6.  02-5 

6.  46-5 

3173.  0 

1.  03-4 

8.  40-5 

5.  40-5 

2.  90-5 

1.  72-5 

1.  36-5 

78 

3282.  6 

1.  50-4 

1.  28-4 

9.  50-S 

6. 83-5 

5.  89-5 

6.  33-3 

3286.  6 

1.  00-4 

8.  17-5 

5.  26-3 

2.  83-5 

1.69-3 

1.  54-5 

79 

3397.  8 

1.  46-4 

1.  25-4 

9.  27-5 

6.  67-3 

5.  76-5 

6.  19-5 

3402.  0 

9.  75-3 

7.  93-5 

5.  12-3 

2.  77-3 

1.66-3 

1.  52-5 

80 

3513.  0 

1.  43-4 

1.  22-4 

9.  05-5 

6. 52-3 

5.  63-5 

6.  07-3 

3519.  4 

9.  48-3 

7.  73-3 

4. 98-5 

2.  70-5 

1.  63-3 

1.  50-5 

81 

3634.  1 

1.  39-4 

1.  19-4 

8.  84-5 

6. 37-3 

5.  51-5 

3.  94-3 

3638.  7 

9.  23-5 

7.  32-5 

4.  86-5 

2.  64-5 

1.60-5 

1.  48-5 

82 

3755.  1 

1.  36-4 

1.  16-4 

8.  64-5 

6. 23-5 

3.  39-5 

5.  82-5 

3760.  0 

8.  98-5 

7.  32-5 

4.  73-5 

2.  58-3 

1.  57-5 

1.  47-5 

83 

3878,  1 

1.  33-4 

1.  14-4 

8.  44-3 

6.  09-3 

5.  28-3 

5.  70-5 

3883.  2 

8.  74-3 

7.  13-3 

4.  61-5 

2.  32-5 

1.  55-5 

1.  45-5 

84 

4003.  0 

1.  30-4 

1.  11-4 

8.  23-5 

5.  96-3 

5.  17-5 

5.  59-5 

4008.  4 

8.  51-5 

6. 95-5 

4.  30-5 

2.  47-5 

1.  32-5 

1.  43-5 

85 

4129.  9 

1  26-4 

1.  09-4 

8.  07-5 

5.  83-5 

5.  06-5 

5.  48-3 

4135.  5 

8.  29-5 

6.  77-5 

4. 39-3 

2. 41-3 

1. 50-5 

1.  42-5 

86 

4258.  6 

1.  24-4 

1.  06-4 

7.  89-5 

3.71-5 

4.  96-5 

3.  37-5 

4264.  6 

8.  08-5 

6.  60-5 

4.  28-5 

2.  36-5 

1.47-5 

1.  40-5 

87 

4389.  3 

1. 21-4 

1. 04-4 

7.  72-5 

5.  59-5 

4.  83-3 

5.  27-5 

4395.  6 

7.  87-5 

6.  43-5 

4.  18-5 

2.31-5 

1.  45-3 

1.  38-3 

68 

4522.  0 

1.  18-4 

1.  01-4 

7.  55-5 

5.  47-5 

4.  76-5 

3.  17-5 

4528.  6 

7.  68-5 

6. 27-5 

4.  08-5 

2.  26-5 

1.42-5 

1.  37-5 

89 

4656.  6 

1.  15-4 

9.  92-5 

7.  39-5 

3.  36-5 

4.  66-5 

3.  07-3 

4663.  3 

7.  49-5 

6.  12-5 

3. 98-5 

2.  21-5 

1.40-3 

1.35-5 

90 

4793.  1 

1  13-4 

9.  71-5 

7.  23-5 

5.  25-3 

4.  37-3 

4.  98-5 

4800.  4 

7.31-3 

5.  97-3 

3.  89-5 

2.  17-5 

1.38-5 

1.  33-5 

91 

4931. 6 

1. 10-4 

9.  50-3 

7.  08-3 

5.  14-3 

4.  48-3 

4.89-3 

4939.  2 

7.  13-5 

5.  83-5 

3.  80-5 

2.  12-5 

1.36-5 

1.32-5 

92 

5072.  0 

1  08-4 

9.  29-5 

6.  93-3 

5.  04-5 

4.  39-5 

4.  80-5 

5080.  0 

6.  96-5 

5.  69-5 

3.  71-5 

2.  08-5 

1.34-5 

1.  30-5 

A1  -  03  AI  -  K1 


Z 

AE 

E  '**.  002 

E'«.  01 

E'».  03 

E'-.  07 

E  '*».  13 

E'-.  28 

A  E 

E'«.  002 

E'“.  01 

E'«.  03 

N 

O 

1 

IU 

E 13 

E'«.  28 

60 

1362.  3 

2.  30-4 

1.93-4 

1.  36-4 

8.  83-5 

6.  80-5 

6.  90-5 

1538.6 

3.  63-4 

2  99-4 

1. 95-4 

9.  97-5 

4.  03-5 

1.  64-5 

61 

1644.  9 

2.  22-4 

1.  87-4 

1.32-4 

8.  60-5 

6.  66-3 

6.  77-3 

1619.  1 

3.  51-4 

2.  90-4 

1.  89-4 

9.  69-5 

3.  94-5 

1.  61-3 

62 

1729.  6 

2.  15-4 

1.81-4 

1.  27-4 

8.  37-5 

6.  31-5 

6.  63-5 

1701.  6 

3.  40-4 

2. 80-4 

1.  83-4 

9.  42-5 

3.  84-3 

1.  37-5 

63 

1816.  4 

2.  07-4 

l.  75-4 

1.  24-4 

8.  15-3 

6.  36-3 

6.  49-5 

1786.  0 

3.  29-4 

2. 72-4 

1.  78-4 

9.  15-5 

3.  75-5 

1.  33-5 

64 

1903.  2 

2.  01-4 

1.  69-4 

1.  20-4 

7.  93-5 

6.21-5 

6.  33-5 

1872.  4 

3.  19-4 

2. 63-4 

1.  72-4 

8.  90-5 

3.  65-5 

1.  30-5 

63 

1996.  1 

1.  94-4 

1.64-4 

1.  16-4 

7.  72-3 

6.  07-5 

6.  21-3 

i960.  6 

3.  09-4 

2.  33-4 

1.  67-4 

8.  65-5 

3.  36-5 

1.  46-5 

66 

2089.  1 

1.  88-4 

1.  58-4 

1.  13-4 

7.  51-5 

5.  93-5 

6.  08-5 

2050.  8 

2.  99-4 

2. 47-4 

1.62-4 

8.  42-3 

3.  47-5 

1.  43-5 

67 

2184. 3 

1.  82-4 

1.  54-4 

1.09-4 

7.  31-5 

5.  79-5 

5.  94-5 

2143.0 

2.  90-4 

2. 40-4 

1.  58-4 

8.  19-5 

3.  38-5 

1.39-5 

68 

2281.  5 

1.  76-4 

1.  49-4 

1.  Ofc-4 

7.  12-3 

5.  65-5 

5.81-3 

2237.  1 

2.81-4 

2. 33-4 

1.  53-4 

7.  96-5 

3.  30-5 

1.  36-5 

69 

2380.  8 

1.  70-4 

1.  44-4 

1.03-4 

6.  93-3 

5.  31-3 

3.  68-3 

2333.  1 

2.  73-4 

2. 26-4 

1.  49-4 

7.  75-3 

3.  22-5 

1.  33-3 

70 

2482.  2 

1.  65-4 

1  40-4 

1.  00-4 

6.  74-3 

3.  38-5 

3.  33-3 

2431.0 

2.  65-4 

2.  19-4 

1.  44-4 

7.  54-3 

3.  14-3 

1.  30-5 

71 

25B5.  8 

1.  60-4 

1.36-4 

9.71-5 

6.  57-3 

5.  25-3 

5.  43-3 

2330.  9 

2.  37-4 

2.  13-4 

1.  40-4 

7.  34-5 

3.  06-5 

1.  27-3 

72 

2691.  5 

1.  33-4 

1.32-4 

9.  44-5 

6.  39-5 

3.  13-5 

3.31-3 

2632.  7 

2.  30-4 

2.  07-4 

1.37-4 

7.  15-5 

2.  98-3 

1.  24-3 

73 

2799.  4 

1.  31-4 

1.28-4 

9.  17-5 

6.  22-3 

3.  01-5 

3.  19-3 

2736.  3 

2.  43-4 

2.01-4 

l.  33-4 

6.  96-3 

2.  91-3 

1.  21-3 

74 

2909.  4 

1.  46-4 

1.24-4 

8,  92-5 

6.  06-3 

4.  89-5 

5.  07-3 

2842.  2 

2.  36-4 

1.  93-4 

1.29-4 

6.  78-5 

2.  84-5 

1.  18-5 

73 

3021.  3 

1.  42-4 

1.  20-4 

8.  67-5 

5.  91-3 

4.  77-5 

4.  96-3 

2949.  8 

2.  29-4 

1. 90-4 

1.  26-4 

6.  61-3 

2.  77-3 

1.  13-3 

76 

3133.8 

1.  38-4 

1.  17-4 

8.  43-3 

5.  73-3 

4.  66-5 

4.  85-3 

3039.  4 

2.  23-4 

1.83-4 

1.  22-4 

6.  44-5 

2.  70-5 

1.  13-5 

77 

3232.  3 

1.34-4 

1.  14-4 

8.  20-5 

5.  61-3 

4.  35-3 

4. 74-3 

3170.  9 

2.  17-4 

1. 80-4 

1.  19-4 

6.  28-3 

2.  64-3 

1.  10-3 

78 

3371.  0 

1.  30-4 

1.  10-4 

7.  98-5 

3.  46-3 

4.  44-3 

4. 64-5 

3284.  3 

2.  11M 

1. 73-4 

1.  16-4 

6.  12-3 

2.  57-3 

1.07-3 

79 

3491.  9 

1.  26-4 

1.  07-4 

7.  77-5 

5.  33-5 

4.  33-3 

4. 33-3 

3399.  7 

2.  03-4 

1.70-4 

1.  13-4 

3,  97-5 

2.  31-3 

1.  03-3 

80 

3614.  9 

1.23-4 

1.  04-4 

7.  36-3 

3.  19-3 

4.  23-3 

4.  44-3 

3317.  1 

2.  00-4 

1. 66-4 

1.  10-4 

5.  82-3 

2.  43-3 

1.  03-3 

81 

3740.  2 

1.  19-4 

1.02-4 

7.  36-5 

3.  06-5 

4.  13-3 

4.  34-5 

3636.  3 

1.  93-4 

1.62-4 

1.  08-4 

3.  68-3 

2.  39-3 

1.  00-5 

82 

3867.  7 

1.  16-4 

9.  88-3 

7.  17-3 

4.  94-3 

4.  04-5 

4.  24-3 

3737.  6 

1.  90-4 

1. 37-4 

1.03-4 

5.  34-3 

2.  34-3 

9.81-6 

83 

3997.  4 

1.  13-4 

9.  62-3 

6.  99-3 

4.  82-3 

3.  94-3 

4. 13-3 

3880.  7 

1.  83-4 

1. 34-4 

1.  02-4 

5.41-3 

2.  28-3 

9.  39-6 

84 

4129.  4 

1.  10-4 

9.  37-5 

6.  81-3 

4.  70-5 

3.  85-5 

4. 06-5 

4005.  8 

1.80-4 

1. 30-4 

9.  97-3 

5.  28-5 

2.  23-3 

9.  38-6 

85 

4263.  6 

1.  07-4 

9.  12-3 

6. 64-3 

4.  39-3 

3.  77-3 

3. 98-3 

4132.9 

1.  76-4 

1. 46-4 

9.  73-5 

3.  13-3 

2.  18-3 

9.  17-6 

86 

4400.  1 

1.04-4 

8.  89-3 

6.  47-5 

4.  48-3 

3,  68-5 

3. 89-5 

4261.9 

1.71-4 

1. 42-4 

9.  49-3 

3.  03-5 

2.  13-3 

8.  98-6 

87 

4538.  8 

1.  02-4 

8.  66-5 

6.31-3 

4.  37-3 

3. 60-3 

3.81-5 

4392.  9 

1.67-4 

1.39-4 

9.  27-5 

4.  92-5 

2.  09-5 

8,  78-6 

88 

4679.  9 

9.  89-5 

8.  44-5 

6.  15-5 

4.  27-3 

3.  32-5 

3. 73-3 

4525.  8 

1.63-4 

1.36-4 

9.  05-5 

4.  80-5 

2.  04-5 

8.  39-6 

89 

4823.  2 

9  64-3 

8.  23-3 

6. 00-3 

4.  17-3 

3.  44-3 

3.  66-3 

4660.  6 

1.  39-4 

1.  32-4 

8.  84-5 

4.  69-3 

2. 00-3 

8.41-6 

90 

4968.  8 

9.  40-3 

8.  02-3 

3.  83-3 

4.  07-3 

3.  36-3 

3. 38-3 

4797.  4 

1.  33-4 

1.  29-4 

8.  63-3 

4.  39-3 

1.93-3 

8,  23-6 

91 

3116,8 

9.  17-5 

7.  83-3 

5.  71-5 

3.  98-3 

3.  29-5 

3. 31-3 

4936.  2 

1. 32-4 

1. 26-4 

8.  43-3 

4.  49-3 

1.91-3 

8.  06-6 

92 

3267.  0 

8. 94-3 

7.  63-3 

3.  58-3 

3.  88-3 

3.  22-3 

3. 44-3 

3076.  9 

1.  48-4 

1.23-4 

8.  24-3 

4.  39-3 

1.87-3 

7,90-6 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  9,  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  £'  in 

Units  of  Zen-  Rydbergs,  60  «£  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  LI  A1  -  L2 


z 

iE 

E'«.  002 

E'»  01 

E#e=.  03 

E  '=.  07 

E'=>  13 

E'=,  28 

6  E 

E '=.  002 

E  '=.  01 

E'«.  03 

E'=.  07 

E'=.  13 

E'-.28 

60 

959.  6 

3.  11-4 

2.  89-4 

2.  40-4 

1.  66-4 

8.  73-5 

4.  06-3 

1133.  4 

1.  44-3 

l.  26-3 

9.  34-4 

3.  71-4 

2.  73-4 

1.  19-4 

61 

1012.  3 

2.  96-4 

2.  76-4 

2.  28-4 

1.  57-4 

8.  26-5 

3.  84-5 

1212.  9 

1.  37-3 

1.  20-3 

8.  94-4 

5.  46-4 

2.  62-4 

1.  iA-4 

62 

1066.  3 

2  83-4 

2.  63-4 

2.  17-4 

1.  49-4 

7.  83-5 

3.  63-5 

1271.  8 

1.  31-3 

1.  15-3 

8.  56-4 

5.  24-4 

2.  51-4 

1.  09-4 

63 

1121.  7 

2.  71-4 

2. 51-4 

2  07-4 

1.  41-4 

7.  42-3 

3.  44-5 

1331.  9 

1.26-3 

1.  10-3 

8.  20-4 

5.  02-4 

2.41-4 

1.  03-4 

64 

1178.  5 

2.  59-4 

2.  40-4 

1.  97-4 

1.  34-4 

7.  05-5 

3.  27-5 

1393.  3 

1.  21-3 

1.  06-3 

7.  87-4 

4.  82-4 

2.  31-4 

1.  01-4 

63 

1236.  7 

2.  48-4 

2.  29-4 

1.  88-4 

1.  28-4 

6.  71-5 

3.  10-3 

1436.  1 

1.  16-3 

1.  02-3 

7,  36-4 

4.  63-4 

2.  22-4 

9.  70-3 

66 

1296.  2 

2.  37-4 

2. 19-4 

1.  79-4 

t.  22-4 

6.  38-5 

2.93-3 

1520.  1 

1.  11-3 

9.  76-4 

7.  26-4 

4.  45-4 

2.  14-4 

9.  34-3 

67 

1357.  2 

2.  28-4 

2.  10-4 

1.  72-4 

1.  16-4 

6.  08-3 

2.  81-5 

1385.  4 

1.  07-3 

9.  38-4 

6. 98-4 

4.  28-4 

2.  06-4 

8.  99-5 

68 

1419.  6 

2.  18-4 

2.01-4 

1.  64-4 

1.  11-4 

5.  80-5 

2.  68-5 

1632.  0 

1.  03-3 

9.  02-4 

6.  72-4 

4.  12-4 

1.98-4 

8.  66-5 

69 

1483.  3 

2.  10-4 

1. 93-4 

1.  57-4 

1.  06-4 

5.  54-5 

2.  36-3 

1719.  9 

9.  90-4 

8. 69-4 

6.  47-4 

3.  97-4 

1.  91-4 

8.  33-3 

70 

1548.  4 

2.  01-4 

1.  85-4 

1.  51-4 

1.  02-4 

5.  30-5 

2.  43-3 

1789.  1 

9.  34-4 

8.  37-4 

6.  23-4 

3.  83-4 

1.  84-4 

8.05-5 

71 

1615.  0 

1.  94-4 

1.  78-4 

1.  45-4 

9.  73-5 

5.  07-5 

2.  33-5 

1859.  6 

9.  19-4 

8.  07-4 

6.01-4 

3.  69-4 

1.  78-4 

7.  77-5 

72 

1683.  0 

1.  B6-4 

1.  71-4 

1.  39-4 

9.  33-5 

4.  86-5 

2  25-5 

1931. 4 

8.  87-4 

7.  78-4 

5.  80-4 

3.  56-4 

1.  71-4 

7.  31-5 

73 

1752.  3 

1  79-4 

1.  65-4 

1.  33-4 

8.  96-3 

4.  63-5 

2  15-5 

2004.  5 

8.  56-4 

7.  51-4 

5.  60-4 

3.  44-4 

1.66-4 

7.  25-5 

74 

1823.  1 

1.  73-4 

1.  59-4 

1.  28-4 

8.  60-5 

4.  47-3 

2.  07-5 

2078.  8 

8.  27-4 

7.  26-4 

5.  41-4 

3.  32-4 

1.  60-4 

7.  01-5 

73 

1895.  3 

1.  66-4 

i.  53-4 

1.23-4 

8.  27-5 

4.  29-5 

1.  99-5 

2154.  5 

7.  99-4 

7.  01-4 

5.  23-4 

3.  21-4 

1.  53-4 

6.  79-5 

76 

1968.  9 

1.  60-4 

1.  47-4 

1.  19-4 

7.  96-5 

4.  12-5 

1.  91-5 

2231.4 

7.  73-4 

6.  78-4 

5.  06-4 

3.  11-4 

1.  30-4 

6.  37-5 

77 

2044.  0 

1.  53-4 

1.  42-4 

1.  15-4 

7.  66-5 

3.  97-5 

1.  84-5 

2309.  7 

7.  47-4 

6.  56-4 

4. 89-4 

3.  01-4 

1.  45-4 

6.  36-5 

78 

2120.  5 

1.  49-4 

1.  37-4 

1.  10-4 

7.  38-5 

3.  82-5 

1.  77-5 

2389.  2 

7.  24-4 

6.  35-4 

4.  74-4 

2.  91-4 

1.40-4 

6.  16-5 

79 

2198.  4 

1.  44-4 

1.  32-4 

1.  07-4 

7  12-5 

3.  68-5 

1.  71-3 

2470. 0 

7.  01-4 

6. 13-4 

4.  59-4 

2.  82-4 

1.36-4 

5.  98-5 

80 

2277.  7 

1.  39-4 

l.  28-4 

1.  03-4 

6.  87-3 

3.  35-3 

1.  63-5 

2532.  2 

6.  79-4 

5.  96-4 

4.  45-4 

2.  74-4 

1.  32-4 

5.  80-5 

81 

2358.  5 

1.  35-4 

1.  24-4 

9.  93-5 

6.  63-5 

3.  43-3 

1.  39-3 

2635.  6 

6.  58-4 

5.  78-4 

4.  32-4 

2.  66-4 

1.  28-4 

5.  63-5 

82 

2440,  7 

1.  31-4 

1.20-4 

9.  60-5 

6.  41-5 

3.  31-3 

1  54-5 

2720.  3 

6.  39-4 

3.  61-4 

4.  19-4 

2.  58-4 

1.24-4 

3.  46-3 

83 

2524.  4 

1.26-4 

1. 16-4 

9.  29-5 

6.  20-5 

3.  20-5 

1.  49-5 

2806.  3 

6.  20-4 

5.  45-4 

4.  06-4 

2.  30-4 

1.21-4 

5.  31-5 

84 

2609.  6 

1.22-4 

1. 12-4 

8.  99-5 

5.  99-5 

3.  10-5 

1.  44-5 

2893.  5 

6.  02-4 

5.  29-4 

3.  95-4 

2.  43-4 

1.  17-4 

5.  16-5 

85 

2696.  2 

1.  19-4 

1 . 09-4 

8.  70-3 

5.  80-5 

3.  00-3 

1.  39-5 

2982.  1 

5.  83-4 

5.  14-4 

3. 83-4 

2.  36-4 

1.  14-4 

5.  02-5 

86 

2784.  2 

1.  15-4 

1.  05-4 

8.  43-5 

5. 62-5 

2.  90-5 

1.35-5 

3071. 9 

5.  68-4 

4. 99-4 

3. 73-4 

2.  30-4 

1. 11-4 

4.  89-5 

87 

2873.  8 

1.  11-4 

1.02-4 

8.  18-5 

3.  44-3 

2.  81-5 

1.31-5 

3163. 1 

5.  52-4 

4.  85-4 

3.  62-4 

2.  23-4 

1.  08-4 

4.  75-5 

88 

2964.  8 

1.  08-4 

9. 89-3 

7.  93-5 

5.  28-5 

2.  73-5 

1.27-5 

3255.  5 

3.  37-4 

4.  72-4 

3.  53-4 

2.  17-4 

1.05-4 

4.  63-5 

89 

3057.  2 

1.05-4 

9. 60-5 

7.  69-5 

5.  12-5 

2.  65-5 

1.23-5 

3349.  2 

5.  23-4 

4. 60-4 

3.  43-4 

2.  12-4 

1.02-4 

4.  51-5 

90 

3151.2 

1.02-4 

9. 33-5 

7.  47-5 

4.  97-5 

2.  57-3 

1.  20-5 

3444.  2 

5.  09-4 

4. 47-4 

3.  34-4 

2.  06-4 

9.  97-5 

4. 39-5 

91 

3246.  6 

9.  92-5 

9.  06-5 

7.  25-5 

4.  82-5 

2. 50-3 

1.  16-5 

3540.  5 

4.  96-4 

4. 36-4 

3.  25-4 

2.  01-4 

9.  72-3 

4.28-5 

92 

3343.  6 

9.  65-5 

8.  81-5 

7.  05-5 

4. 68-5 

2.  43-3 

1.  13-5 

3638.  1 

4.  83-4 

4. 24-4 

3.  17-4 

1.  96-4 

9.  47-5 

4.  18-3 

A1  -  L3  Ai  -  •  t 


Z 

flE 

E'=.  002 

E  '=.  01 

E'«.  03 

E  '=.  07 

E'«.  15 

E'».  28 

A  E 

E'o.  002 

E'».  01 

E'».  03 

E  '**.  07 

E'**.  13 

E'“.  28 

60 

1259.  1 

1.  47-4 

1.  36-4 

1.  11-4 

7.  45-5 

3.  77-5 

1.  74-5 

1350.  2 

2.  71-4 

2.  49-4 

2.  04-4 

1.39-4 

7.  29-5 

3.  36-5 

61 

1322.  8 

1.  41-4 

1.30-4 

1.  06-4 

7.  08-5 

3.  58-5 

1.66-5 

1412.9 

2.  60-4 

2.  39-4 

1.93-4 

1.32-4 

6.  93-3 

3.  18-3 

62 

1388.  2 

1.  35-4 

1.25-4 

1.  01-4 

6.  73-3 

3.  41-5 

1.  58-5 

1477. 1 

2.  49-4 

2.  29-4 

1.86-4 

1.  26-4 

6.  39-3 

3.  02-3 

63 

1433.  4 

1.  29-4 

1.  19-4 

9.  68-3 

6.  42-3 

3.  23-5 

1.  30-3 

1342.  6 

2.  40-4 

2.  20-4 

1.78-4 

1.  21-4 

6.  28-3 

2.  87-5 

64 

1324,  5 

1.  24-4 

1.  13-4 

9.  27-3 

6.  14-3 

3.  11-5 

1.  44-5 

1609.  6 

2.  30-4 

2.  11-4 

1,71-4 

1.  15-4 

3.  99-3 

2.  73-3 

65 

1593.3 

1.  20-4 

1.  10-4 

8  90-3 

5.  88-5 

2.  98-3 

1.38-3 

1678.  0 

2.  21-4 

2.  02-4 

1.  63-4 

1.  10-4 

5.  72-3 

2.  60-3 

66 

1668.0 

1.  15-4 

1.  06-4 

8.  35-3 

5.  64-5 

2.  86-5 

1.  32-5 

1747.  8 

2.  13-4 

1.93-4 

1.  37-4 

1.03-4 

3.  46-3 

2.  48-5 

67 

1742.  6 

1.  11-4 

1. 02-4 

8. 24-5 

5.  43-5 

2.  75-3 

1.  27-5 

1819.0 

2.  04-4 

1.  87-4 

1.  30-4 

1.01-4 

3.  21-3 

2.  37-5 

68 

1819.  1 

1.  08-4 

9.  91-5 

7,  97-3 

5.  24-5 

2.  65-3 

1.23-5 

1891.  6 

1.  96-4 

1.  79-4 

1.  44-4 

9.  64-3 

4.  98-3 

2.  26-3 

69 

1897.  5 

1.  05-4 

9.  61-5 

7.  72-5 

5.  08-3 

2.  57-5 

1.  19-5 

1965.  7 

1.  89-4 

1.  72-4 

1.38-4 

9.  22-5 

4.  73-3 

2.  15-5 

70 

1977.  9 

1.02-4 

9.  33-3 

7.  31-3 

4.  94-5 

2.  30-3 

1.  16-5 

2041.  3 

1,  81-4 

1.65-4 

1.  32-4 

8.  81-3 

4.  34-3 

2.  06-5 

71 

2060.  3 

9.  97-3 

9.  13-3 

7.  34-5 

4.  83-5 

2.  44-3 

1. 13-5 

2118.  3 

1.  74-4 

1. 38-4 

1.26-4 

8.  41-3 

4.  32-3 

1.  96-3 

72 

2144.6 

9.  81-3 

8. 99-3 

7.21-3 

4.  75-5 

2.  40-3 

1.  12-5 

2196.  8 

1.  66-4 

1. 31-4 

1.  21-4 

8.01-3 

4.  11-5 

1.  86-5 

73 

2231.0 

9.  73-3 

8. 92-3 

7.  16-5 

4.  71-3 

2.  39-3 

1.  11-5 

2276.  7 

1.  58-4 

1.  44-4 

1.  15-4 

7.  59-3 

3.  89-3 

1.  76-3 

74 

2319.  4 

9.  78-5 

8. 97-5 

7.  20-3 

4.  74-5 

2.  40-3 

1.  11-3 

2338.  2 

1.  49-4 

1.36-4 

1.08-4 

7.  13-3 

3.  63-3 

1.  63-5 

73 

2409.  Q 

1.  01-4 

9.  22-3 

7.  40-5 

4.  88-3 

2.  48-3 

1. 13-3 

2441. 3 

1.  38-4 

1.26-4 

9.  98-3 

6.  39-3 

3.  36-3 

1.  32-5 

76 

2302.  1 

1.  08-4 

9.  86-3 

7.  92-3 

5.  24-3 

2.  66-3 

1.  23-3 

2326.  1 

1.  24-4 

1.  12-4 

8.  89-3 

3.  83-5 

2.  98-5 

1.  33-3 

77 

2393.  7 

1.24-4 

1.  14-4 

9.  16-3 

6.  07-3 

3.  09-3 

1.  42-3 

2613.  2 

9.  99-5 

9.  03-3 

7.  11-3 

4.  63-3 

2.  37-3 

1.  07-3 

78 

2689.  4 

1.  36-4 

1.  43-4 

1.  13-4 

7.  64-5 

3.  89-3 

1.78-5 

2704.  0 

6.  08-3 

5.  46-3 

4.  24-3 

2.  74-3 

1.  39-3 

6.  33-6 

79 

2781.7 

1.  71-4 

1.  36-4 

1.  23-4 

8.  31-5 

4.  23-3 

1.92-5 

2800.  1 

3.  94-5 

3. 53-3 

2.  74-3 

1.  75-3 

8.  82-6 

4.  16-6 

80 

2873.  2 

1.  64-4 

1.  30-4 

1,20-4 

7.  91-5 

4.  02-3 

1.82-5 

2900.  6 

4.  03-3 

3.  63-3 

2.  86-3 

1.  83-3 

9.  33-6 

4.  44-6 

81 

2965.  4 

1. 33-4 

1.41-4 

1.  13-4 

7.  44-3 

3.  78-3 

1.  71-5 

3004.  3 

4.  33-5 

3.  93-3 

3.  11-3 

2.  02-3 

1.02-3 

4.  87-6 

82 

3058.8 

1.  48-4 

1.  34-4 

1.  07-4 

7.  06-3 

3.  38-3 

1.62-5 

3110.7 

4.  30-3 

4.  10-3 

3.  25-5 

2.  13-3 

1.08-3 

3.  13-6 

83 

3133.6 

1.  42-4 

1.  29-4 

1.  02-4 

6.  74-3 

3.  42-3 

1.  33-5 

3219.  7 

4.  38-5 

4.  17-3 

3.  32-3 

2.  18-5 

1.  11-3 

3.  26-6 

84 

3249.  8 

1.  36-4 

1. 24-4 

9.  84-5 

6.  47-3 

3.  28-3 

1.  48-3 

3331.  4 

4.  59-3 

4.  19-3 

3.  34-3 

2.  20-3 

1.  12-3 

3.  31-6 

85 

3347.  4 

1.32-4 

1.  20-4 

9.  48-5 

6.  24-3 

3.  16-3 

1.43-3 

3443.  6 

4.  56-3 

4. 17-3 

3.  33-3 

2.  19-3 

1.  12-3 

3.  31-6 

86 

3446.  6 

1,27-4 

1. 16-4 

9.  17-5 

6.  02-5 

3.  05-3 

1.38-5 

3362.  5 

4.  31-3 

4.  12-3 

3.  30-5 

2.  18-3 

1.  12-3 

3.  29-6 

87 

3347.2 

1.24-4 

1.  12-4 

8. 88-5 

5.  83-5 

2.  93-3 

1.33-5 

3682.  1 

4.  44-3 

4.  06-3 

3.  26-3 

2.  13-5 

1.  11-3 

3.  24-6 

88 

3649.  4 

1.20-4 

1 » 09-4 

8.61-5 

3.  63-3 

2.  86-3 

1.29-5 

3804.  3 

4.  37-5 

4.  00-3 

3.  21-3 

2.  13-3 

1.C7-3 

3.  19-6 

89 

3733.  0 

1.  17-4 

1.06-4 

8. 36-3 

5.  48-5 

2.  78-3 

1.  23-5 

3929.  8 

4.  29-3 

3.  93-5 

3.  13-5 

2.  09-3 

1.08-3 

3.  12-6 

90 

3838.  2 

I.  13-4 

1.03-4 

8. 13-3 

3.  33-3 

2. 70-3 

1.22-3 

4037.  9 

4.  20-3 

3.  83-3 

3.  10-3 

2.  06-3 

1.  07-3 

3.  06-6 

91 

3963.  0 

l.  10-4 

1.  00-4 

7.91-3 

3.  18-3 

2.  63-3 

1.  18-3 

4188.  9 

4.  12-3 

3.  77-3 

3.  04-3 

2.  02-3 

1.03-3 

4.  98-6 

92 

4073.  2 

1.  08-4 

9.  73-3 

7.  70-3 

5.  04-3 

2.  36-3 

1.  13-5 

4323.  1 

4.  03-3 

3. 70-3 

2. 98-3 

1.99-3 

1.  03-3 

4.91-6 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  <  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  LS  A1  -  L6 


2 

AE 

E'«  002 

E'=.  01 

E'=.  03 

E'=.  07 

E'».  15 

E'*.  28 

A  E 

E  '=,  002 

E'=.  01 

E'«.  03 

E 07 

E'=.  IS 

E'».  28 

60 

1436.  6 

1.  10-4 

1.  03-4 

8.  54-5 

3.  93-5 

3.  13-3 

1.  47-5 

1496.  8 

9.  19-3 

8.  43-3 

6.  82-3 

4. 31-3 

2.  26- S 

1.  04-3 

61 

1514.  6 

1.  06-4 

9.  92-5 

8.  24-5 

5.  71-3 

3.  03-5 

1.  41-5 

1567.  3 

8.  80-5 

8.  08-5 

6.  51-3 

4.  29-3 

2.  1S-5 

9.  92-6 

62 

1594.  7 

1  03-4 

9.  60-5 

7.  97-5 

5.  50-3 

2.  91-5 

1.  36-5 

1639.  6 

8.  42-5 

7.  72-5 

6.  20-5 

4.  07-5 

2.  04-5 

9.  42-6 

63 

1676.8 

1  00-4 

9.  32-5 

7.  72-5 

5.  32-5 

2.  81-5 

1.  31-5 

1713.  8 

8.  04-5 

7.  36-5 

5.  89-5 

3.  86-5 

1.  94-5 

8.  93-6 

64 

1760.  9 

9.  78-5 

9.  09-5 

7.  51-5 

5.  16-5 

2.  72-5 

1.  27-5 

1789.  9 

7.  63-5 

6. 98-5 

5.  58-3 

3.  64-5 

1,82-5 

8.  41-6 

65 

1847  0 

9.  62-5 

8.  94-5 

7.  37-5 

5.  06-5 

2.  66-3 

1.  24-5 

1868.  0 

7.  17-5 

6. 53-5 

5.  22-3 

3.  40-3 

1.  70-5 

7.  83-6 

66 

1935.  1 

9  66-5 

8.  97-5 

7.  39-5 

3.  06-5 

2.  66-5 

1.  24-5 

1948. 0 

6.  53-3 

5.  96-5 

4.  73-5 

3.  07-5 

1.  53-5 

7.  04-6 

67 

2024.  8 

1  03-4 

9.  59-5 

7.  90-5 

5.  40-5 

2.  83-5 

1.  32-3 

2030.  4 

5.  31-3 

4.  81-5 

3.  77-3 

2. 42-5 

1.  19-5 

3.  48-6 

68 

2112.6 

1.  07-4 

9.  85-5 

8.  03-5 

3.  39-3 

2.  78-3 

1.  29-5 

2118. 8 

4.  43-5 

4.  03-5 

3.  23-3 

2.  13-3 

1.  09-5 

5.  03-6 

69 

2199.  0 

8.  30-5 

7.  62-5 

6.  13-3 

4.  05-3 

2.06-5 

9.  54-6 

2212.  7 

6.31-3 

5.  81-5 

4.  72-3 

3.  20-5 

1.66-5 

7.  73-6 

70 

2287.  0 

7  49-5 

6  86-5 

5.  50-5 

3.  62-3 

1.  83-3 

8.  47-6 

2309.  1 

6.  63-3 

6.  11-5 

4.  98-5 

3.  37-3 

1.  76-3 

8.  17-6 

71 

2377.  1 

7.  03-5 

6.  43-5 

3.  15-3 

3.  38-3 

1.  71-5 

7.  90-6 

2407.  5 

6.  62-5 

6.  10-5 

4.  97-5 

3.  36-5 

1.  75-5 

8.  15-6 

72 

2469.  3 

6  70-5 

6.  13-5 

4.  89-5 

3.21-3 

1.  62-5 

7.  49-6 

2308.  1 

6.  52-5 

6.  00-5 

4.  88-5 

3.  30-5 

1.  72-5 

7.  99-6 

73 

2563.  6 

6  43-3 

5.  87-5 

4.  69-5 

3.  07-5 

1.  35-5 

7.  17-6 

2610.  7 

6.  37-5 

5.  86-5 

4.  77-5 

3.  22-5 

1.  68-5 

7.  78-6 

74 

2660.  2 

6.  19-3 

5.  66-5 

4.  31-5 

2.  93-5 

1.  49-5 

6.  90-6 

2715.  5 

6.  20-5 

5.71-5 

4.  64-3 

3.  13-5 

1.  63-5 

7.  36-6 

75 

2758.  9 

5.  98-5 

5.  46-5 

4.  36-5 

2.  83-3 

1. 44-5 

6.  67-6 

2822.  3 

6.  03-3 

5.  33-5 

4.  50-3 

3.  03-5 

1.  58-3 

7.  33-6 

76 

2860.  0 

5.  79-5 

5.  28-5 

4.  21-5 

2.  76-5 

1.  39-5 

6.  45-6 

2931. 2 

5.  86-5 

5.  39-5 

4.  37-5 

2.  94-5 

1.  53-5 

7.  10-6 

77 

2963.  3 

5.60-5 

5.  12-5 

4.  08-3 

2.  67-5 

1.  35-3 

6.  26-6 

3042.  3 

3.  69-3 

5.  23-3 

4.  24-5 

2,  85-5 

1.  48-5 

6.  88-6 

78 

3069.  0 

5.  44-5 

4. 96-5 

3.  96-5 

2.  60-5 

1.  31-5 

6.  08-6 

3155.  4 

5.  33-3 

3.  08-5 

4.  11-5 

2.  76-3 

1.  44-5 

6.  66-6 

79 

3177.  2 

5.  28-5 

4. 82-5 

3  84-5 

2.  32-5 

1.  27-5 

3.  92-6 

3270.  7 

3.  37-3 

4.  93-5 

3.  99-5 

2  68-5 

I.  39-3 

6.  45-6 

80 

3287.  7 

5.  13-5 

4. 68-5 

3.  74-5 

2.  43-3 

1. 24-5 

3.  76-6 

3388.  1 

5.21-5 

4.  79-5 

3.  87-3 

2.  60-5 

1.  35-5 

6.  25-6 

81 

3400.  8 

4  99-5 

4.  55-5 

3.  64-5 

2.  39-5 

1.  21-5 

5.  62-6 

3507.  6 

5.  06-3 

4. 65-5 

3.  75-3 

2.  52-5 

1.  31-5 

6.  06-6 

82 

3516.  5 

4.  85-5 

4.  43-5 

3.  54-3 

2.  33-5 

1.  18-5 

5.  49-6 

3629.  2 

4.  92-3 

4. 51-5 

3.  64-5 

2.  44-5 

1.  27-5 

5.  87-6 

83 

3634.  8 

4.  72-3 

4.31-5 

3.  45-5 

2.  27-5 

1. 15-3 

5.  36-6 

3753.  0 

4.  78-5 

4. 38-3 

3.  53-5 

2.  37-5 

1.  23-3 

5.  70-6 

84 

3755.8 

4.  60-5 

4.  20-5 

3.  36-5 

2.  22-5 

1. 13-3 

3.  25-6 

3878.  9 

4.  64-3 

4. 26-5 

3.  43-5 

2.  30-5 

1.  19-3 

5.  53-6 

85 

3879.  5 

4.  49-5 

4. 10-3 

3.  28-5 

2.  17-5 

1.  10-3 

5.  14-6 

4007.  0 

4.  51-5 

4.  14-5 

3.  33-5 

2.  23-5 

1.  16-5 

5.  37-6 

86 

4005.  9 

4.  38-5 

4. 00-5 

3.  20-5 

2.  12-5 

1.08-5 

5.  03-6 

4137.  2 

4.  39-5 

4.  02-5 

3.  24-5 

2.  16-5 

1.  12-5 

5.  21-6 

87 

4135.  3 

4.  27-5 

3.91-5 

3.  13-5 

2.  07-5 

1.  06-5 

4.  94-6 

4269.  7 

4.  27-5 

3.91-5 

3.  14-5 

2.  10-5 

1.  09-5 

5.  06-6 

88 

4267.  6 

4.  17-3 

3.81-5 

3.  06-3 

2.  03-3 

1.04-5 

4.  83-6 

4404.  3 

4.  15-3 

3.  80-5 

3.  06-5 

2.  04-5 

1.  06-5 

4.  92-6 

89 

4403.  0 

4.  07-3 

3  73-5 

2.  99-5 

1.  99-5 

1.  02-3 

4.  76-6 

4541.  0 

4.  04-5 

3.  70-5 

2.  97-5 

1.98-5 

1.  03-3 

4.  78-6 

90 

4541.4 

3.  98-5 

3.  64-5 

2.  93-5 

1.95-3 

1.00-5 

4.  68-6 

4680.  0 

3.  93-3 

3.  60-5 

2.  89-5 

1.93-5 

1.  00-3 

4.  65-6 

91 

4683.  0 

3.  89-5 

3.  56-3 

2.  87-5 

1.91-3 

9.  86-6 

4.  60-6 

4821.2 

3.  83-3 

3. 30-5 

2.81-5 

1.88-5 

9.  75-6 

4.  53-6 

92 

4827  9 

3.  81-5 

3.  49-5 

2.81-5 

1.87-3 

9.  70-6 

4.  53-6 

4964.  6 

3.  73-3 

3.41-5 

2.  73-5 

1.82-3 

9.  49-6 

4.  41-6 

A 1  -  L7  A1  -  L9 


2 

AE 

E'=.  002 

E  '*».  01 

E'“.  03 

E'=.  07 

E'«.  15 

E'“.  28 

A  E 

E'«.  002 

E'».  01 

E'».  03 

E 07 

E'=.  15 

E'».  28 

60 

1512.8 

5.  80-4 

5.  10-4 

3.  82-4 

2.  36-4 

1.  13-4 

5.  11-5 

1770.  7 

1.  30-4 

1. 19-4 

9.  65-5 

6.  56-5 

3.  44-5 

1.  37-5 

61 

1592.  1 

5.  54-4 

4. 87-4 

3.  65-4 

2.  26-4 

1.  10-4 

4.  89-5 

1057.  3 

1.  24-4 

1. 13-4 

9.  16-3 

6.21-5 

3,  24-5 

1.  48-5 

62 

1673.  4 

5.  29-4 

4. 65-4 

3.  48-4 

2.  16-4 

1.  05-4 

4.  68-5 

1945.  9 

1.  18-4 

1.08-4 

8.  75-5 

3.91-5 

3.  OB-5 

1.  41-5 

63 

1756.  5 

5.  06-4 

4. 45-4 

3.  33-4 

2.  06-4 

1.  01-4 

4.  48-5 

2036.  6 

1.  14-4 

1.04-4 

8.  38-5 

5.  64-5 

2.  93-5 

1.  34-3 

64 

1841.6 

4.  84-4 

4. 26-4 

3.  19-4 

1.98-4 

9.  66-5 

4.  30-5 

2129.  3 

1.09-4 

1.00-4 

8.  04-5 

5.  41-5 

2.  80-5 

1.28-5 

65 

1928.  6 

4.  63-4 

4. 08-4 

3.  06-4 

1.  89-4 

9.  26-5 

4.  13-3 

2224.  0 

1.06-4 

9.  63-5 

7.  73-3 

3.  19-3 

2.  68-5 

1.  23-5 

66 

2017.6 

4.  44-4 

3.  91-4 

2.  93-4 

1.82-4 

8.  89-5 

3.  96-5 

2320.  9 

1.02-4 

9.  29-5 

7.45-5 

4.  99-5 

2.  58-5 

1.  IB-5 

67 

2100.4 

4.  26-4 

3. 75-4 

2.81-4 

1.  74-4 

8.  54-3 

3.81-5 

2419.8 

9.  84-5 

8.  97-5 

7.  18-5 

4.  80-5 

2.  47-5 

1.  13-5 

68 

2201.2 

4.  09-4 

3. 60-4 

2.  70-4 

1.68-4 

8.  21-5 

3.  66-5 

2320.  8 

9.  52-5 

8.  67-3 

6.  93-5 

4.  62-5 

2.  38-5 

1.  09-5 

69 

2295.  9 

3.  93-4 

3. 46-4 

2.  60-4 

1.61-4 

7.  90-3 

3.  53-5 

2623.  9 

9.21-5 

8.  30-3 

6.  70-3 

4.  46-3 

2,  29-5 

1.  04-3 

70 

2392  5 

3.  78-4 

3. 33-4 

2.  30-4 

1.  33-4 

7.  60-3 

3.  40-3 

2729.  0 

8.  92-5 

8.  11-3 

6.  47-3 

4.  30-3 

2.21-5 

1.  00-3 

71 

2491.0 

3.  64-4 

3. 21-4 

2.  41-4 

1.  49-4 

7.  32-5 

3.  27-3 

2836.  3 

8.  64-5 

7.  85-5 

6.  26-5 

4.  16-3 

2.  13-5 

9.  69-6 

72 

2391.  4 

3.  51-4 

3. 09-4 

2.  32-4 

1.  44-4 

7.  06-5 

3.  16-3 

2943.  6 

8.  38-3 

7.61-3 

6.  06-3 

4.  02-3 

2.  06-5 

9.  33-6 

73 

2693.  8 

3.  38-4 

2. 98-4 

2.  23-4 

1.  39-4 

6.  81-3 

3.  05-5 

3037.  1 

8.  12-5 

7.  38-5 

3.  87-5 

3.  89-5 

1.  99-5 

9.  03-6 

74 

2798.  1 

3.  26-4 

2.  87-4 

2.  16-4 

1.  34-4 

6.  38-5 

2.  94-3 

3170.7 

7.  88-3 

7.  16-5 

5.  69-5 

3.  76-3 

1.  93-5 

8.  73-6 

75 

2904.  3 

3.  15-4 

2. 77-4 

2.  08-4 

1.29-4 

6.  35-5 

2.  84-5 

3286.  4 

7.  66-5 

6.  95-3 

3.  32-5 

3.  63-3 

1.  86-5 

8.  44-6 

76 

3012.  4 

3.  04-4 

2. 68-4 

2.01-4 

1.25-4 

6.  14-5 

2.  75-5 

3404.  2 

7.  44-5 

6. 73-5 

5.  36-3 

3.  53-3 

1.81-5 

8.  17-6 

77 

3122.4 

2.  94-4 

2.  39-4 

1.  C4-4 

1.21-4 

3.  94-3 

2.  66-3 

3324.  2 

7.  23-5 

6. 36-3 

3.  20-5 

3.  43-3 

1.75-5 

7.  92-6 

78 

3234.  3 

2.  84-4 

2.  30-4 

1.  88-4 

1.  17-4 

3.  73-3 

2. 37-5 

3646.  3 

7.  03-3 

6. 37-3 

3.  03-3 

3.  33-3 

1.70-5 

7.  67-6 

79 

3348.  2 

2.  73-4 

2.  42-4 

1.  82-4 

1.  13-4 

3.  57-3 

2.  49-3 

3770.  6 

6.  04-3 

6. 20-3 

4.91-3 

3.  23-3 

1.65-5 

7.  44-6 

80 

3464.  0 

2.  66-4 

2. 34-4 

1.  76-4 

1.  10-4 

3.  40-3 

2.  42-3 

3897.  0 

6.  63-5 

6. 03-3 

4.  77-3 

3.  14-5 

I.  60-5 

7.  23-6 

81 

3381.7 

2.  38-4 

2. 27-4 

1.  71-4 

1.06-4 

5.  23-5 

2.  34-3 

4023.  6 

6.  48-3 

3.  87-5 

4.  64-3 

3.  03-3 

1.  55-5 

7.  02-6 

82 

3701.3 

2.  30-4 

2. 20-4 

1.63-4 

1.03-4 

5.  07-5 

2,  28-5 

4136.  4 

6.31-3 

5.71-5 

4.  32-5 

2.  97-5 

1.  51-5 

6.  82-6 

83 

3822.  8 

2.  42-4 

2. 13-4 

1.  61-4 

1.00-4 

4.  92-3 

2.21-5 

4289.  3 

6.  15-5 

3.  37-3 

4.  40-3 

2.  B9-3 

1,  47-5 

6.  63-6 

84 

3946.  3 

2.  33-4 

2. 07-4 

1.  36-4 

9.71-3 

4.  78-5 

2.  14-3 

4424.  4 

5.  99-3 

5.  42-3 

4.  28-3 

2.81-5 

1.  43-5 

6.  46-6 

83 

4071.6 

2. 28-4 

2.01-4 

1.  31-4 

9.  43-3 

4.  63-3 

2.  08-3 

4361.  8 

3.  84-3 

3.  29-3 

4.  17-3 

2.  74-3 

I.  39-5 

6.  29-6 

86 

4198.9 

2. 22-4 

1.  93-4 

1.  47-4 

9.  16-3 

4.  51-3 

2.  03-3 

4701.3 

5.  70-3 

3. 16-3 

4.  07-5 

2.  67-3 

1.  36-5 

6.  13-6 

87 

4328.  i 

2. 13-4 

1.90-4 

1.  43-4 

8.91-3 

4.  39-3 

1.97-5 

4843.  0 

5.  56-5 

3. 03-5 

3.  97-3 

2.  60-3 

1.  32-5 

3.  97-6 

88 

4439.  3 

2. 09-4 

1.84-4 

1.  39-4 

8.  66-3 

4.  27-3 

1.92-3 

4987.  0 

5.  43-5 

4.91-3 

3.  87-5 

2.  34-3 

1.  29-5 

3.  82-6 

09 

4392.  3 

2.  04-4 

1. 79-4 

1.  33-4 

8.  43-3 

4.  16-3 

1.  87-3 

3133.  1 

5.  30-5 

4. 79-5 

3.  77-3 

2.  47-3 

1.  26-5 

3.  68-6 

90 

4727.  3 

1.98-4 

1.  73-4 

1.31-4 

8.  20-3 

4.03-3 

1.  82-3 

3281.6 

3.  18-3 

4. 68-3 

3.  69-3 

2.  41-3 

1.  23-5 

3.  33-6 

91 

4864.  1 

1.93-4 

1.  70-4 

1.  28-4 

7.  99-3 

3.  94-3 

1.77-3 

3432.  2 

3.  06-3 

4. 37-5 

3.  60-3 

2.  36-3 

1.  20-5 

3.  42-6 

92 

3002.  9 

1.  88-4 

1.  66-4 

1.23-4 

7.  78-5 

3.  84-3 

1.73-3 

3385.  1 

4.  94-3 

4, 47-3 

3.  32-3 

2.  30-3 

1.  17-5 

3.  30-6 
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TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  ^  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1  -  L9  ai  -  LIO 


z 

LE 

£'*,  002 

E'«.  01 

E'«.  03 

E'c.  07 

E  '=.  13 

E  '**.  28 

4  E 

E'*.  002 

E'«.  01 

E'=.  03 

E 07 

E'=. 15 

60 

1786.3 

4.  24-5 

3. 90-5 

3.  15-5 

2.  06-5 

1.  02-3 

4.  71-6 

1987.  7 

4.  47-5 

4. 12-5 

3.  34-5 

2.  22-5 

1.  12-3 

61 

1878. 0 

4.23-5 

3. 89-5 

3.  14-5 

2.  06-3 

1.  02-3 

4.  72-6 

2085.  2 

4.31-5 

3.  96-5 

3.  21-5 

2.  13-5 

1.  07-5 

62 

1972.  3 

4.  17-5 

3. 84-5 

3.  09-5 

2.  02-5 

1.  01-5 

4.  65-6 

2185.  3 

4.  15-5 

3.  82-5 

3.  08-5 

2.  04-5 

1.02-S 

63 

2069.  2 

4.  08-5 

3.  75-5 

3.  01-5 

1.  97-5 

9.  85-6 

4.  55-6 

2288.  1 

4.01-5 

3.  68-5 

2.  96-5 

1.  96-5 

9.  83-6 

64 

2168.6 

3.98-5 

3. 65-5 

2.  93-5 

1.92-5 

9.  57-6 

4.  42-6 

2393.  5 

3.  87-5 

3. 55-5 

2.  85-5 

1.  88-5 

9.  43-6 

65 

2270.  7 

3.  87-5 

3.  55-3 

2,  84-3 

1.86-3 

9.  28-6 

4.  29-6 

2501.  5 

3.  73-5 

3.  42-5 

2.  75-5 

1.81-5 

9.  07-6 

66 

2375.  5 

3.  75-5 

3. 44-5 

2.  75-5 

1.  80-5 

8.  98-6 

4.  16-6 

2612.  4 

3.  61-5 

3.  30-5 

2.  65-5 

1.  74-5 

8.  72-6 

67 

2483.  0 

3.  63-5 

3.  33-5 

2.  66-5 

1.  74-5 

8.  69-6 

4.  02-6 

2726.  0 

3.  49-5 

3.  19-5 

2.  55-5 

1.  68-5 

8.  40-6 

68 

2593.  2 

3.  32-5 

3.  22-5 

2.  57-5 

1.68-5 

8.  40-6 

3.  89-6 

2842.  4 

3.  37-5 

3.  08-5 

2.  46-5 

1.  62-5 

8.  10-6 

69 

2706.  2 

3.  41-5 

3  12-5 

2.  49-5 

1.  62-5 

8.  12-6 

3.  76-6 

2961.  6 

3.  26-5 

2.  98-5 

2.  38-5 

1.  56-5 

7.  82-6 

70 

2822.  0 

3.  30-3 

3. 02-5 

2.  41-3 

1.  37-5 

7.  83-6 

3.  64-6 

3083.  8 

3.  16-5 

2.  89-5 

2.  30-5 

1.  51-5 

7.  56-6 

71 

2940.  6 

3.  19-5 

2.  92-5 

2.  33-5 

1.  32-3 

7.  59-6 

3.  53-6 

3208.  9 

3.  06-5 

2.  79-5 

2.  23-5 

1.  46-5 

7.  31-6 

72 

3062.  2 

3.  09-5 

2.  83-5 

2.  25-5 

1.  47-5 

7.  33-6 

3.  41-6 

3336.  9 

2.  96-5 

2.  71-5 

2.  16-5 

1.  41-5 

7.  08-6 

73 

3186.  7 

2.  99-5 

2. 74-5 

2.  18-5 

1. 42-5 

7.  12-6 

3.  31-6 

3468.  0 

2.  87-5 

2.  62-5 

2.  09-5 

1.  37-5 

6.  86-6 

74 

3314.  2 

2.  90-3 

2.  65-5 

2.  11-5 

1.  37-5 

6.  90-6 

3.  21-6 

3602.  2 

2.  79-5 

2.  54-5 

2.  03-5 

1.  32-5 

6.  65-6 

75 

3444.  8 

2.  81-5 

2.  56-5 

2.  04-5 

1.  33-5 

6.  69-6 

3.  11-6 

3739.  5 

2.  70-5 

2.  47-5 

1.  97-5 

1.29-5 

6.  46-6 

76 

3378.  4 

2.  72-5 

2.  48-5 

1.  98-5 

1.29-5 

6.  49-6 

3.  02-6 

3880.  0 

2.  63-5 

2.  39-5 

1.91-5 

1.25-5 

6.  27-6 

77 

3715.  2 

2.  64-5 

2.  41-3 

1.  92-5 

1.25-5 

6.  30-6 

2.  94-6 

4023.  7 

2.  55-5 

2.  33-5 

1.  85-5 

1. 21-5 

6.  10-6 

78 

3855.  1 

2.  55-5 

2. 33-5 

1.  86-5 

1.  21-5 

6.  12-6 

2.  85-6 

4170.  7 

2.  48-5 

2.  26-5 

1.  80-5 

1.  18-5 

5.  94-6 

79 

3998.  3 

2.  48-3 

2.  26-5 

1.80-3 

1.  18-3 

5.  95-6 

2.  78-6 

4321.  1 

2.41-5 

2.  20-5 

1.75-5 

1.  15-5 

5.  78-6 

80 

4144. 9 

2.  40-3 

2. 20-5 

1.  75-5 

1.  15-3 

5.  79-6 

2.  70-6 

4474.  9 

2.  34-5 

2.  14-5 

1.  70-5 

1.  12-5 

5.  64-6 

81 

4294.  8 

2. 33-5 

2. 13-3 

1.  70-5 

1.  11-5 

5.  64-6 

2.  63-6 

4632.  2 

2.  28-5 

2.  08-5 

1.  66-5 

1.09-5 

5.  50-6 

82 

4448.  1 

2. 26-3 

2. 07-5 

1.  65-5 

1.  08-5 

5.  49-6 

2.  37-6 

4793.  0 

2.  22-5 

2.  02-5 

1.  61-5 

1.  06-5 

5.  37-6 

83 

4605.  0 

2.  20-5 

2. 01-5 

1.  61-5 

1.  05-3 

5.  35-6 

2.  51-6 

4957.  5 

2.  16-5 

1.  97-5 

1.  57-5 

1.03-5 

5.  24-6 

84 

4765.  4 

2.  14-5 

1.95-5 

1.  56-5 

1.03-5 

5.  22-6 

2.  45-6 

5125.  6 

2.  10-5 

1.92-5 

1.  53-5 

1.  01-5 

5.  12-6 

85 

4929.  4 

2. 08-5 

1.  90-5 

1.  52-5 

1.00-5 

5. 10-6 

2.  39-6 

5297.  6 

2.  05-5 

1.87-5 

1.  49-5 

9.  85-6 

5.  01-6 

86 

5097.  2 

2.  02-5 

1.85-5 

1.  48-5 

9.  76-6 

4. 98-6 

2.  34-6 

5473.  4 

1.  99-5 

1.82-5 

1.  46-5 

9.  63-6 

4.  91-6 

87 

5268.  8 

1.96-3 

1.  80-3 

1.  44-5 

9.  52-6 

4. 87-6 

2.  29-6 

5653.  2 

1.94-5 

1.  78-5 

1.  42-5 

9.41-6 

4.  80-6 

88 

5444.  3 

1.91-5 

1.75-5 

1.40-5 

9.  29-6 

4.  76-6 

2.  24-6 

5837.  0 

1.  90-5 

1.73-5 

1.  39-5 

9.  20-6 

4.  71-6 

89 

5623.  8 

1.86-5 

1.  70-5 

1.37-3 

9.  07-6 

4.  66-6 

2.  20-6 

6025.  0 

1.  85-5 

1.  69-5 

1.36-5 

9.  00-6 

4.  62-6 

90 

5807.  3 

1.81-3 

1.66-5 

1.33-3 

8.  87-6 

4.  57-6 

2.  15-6 

6217.3 

1.  81-5 

1.65-5 

I.  ^2-5 

8. 82-6 

4.  53-6 

91 

3995.  1 

1.76-5 

1.62-5 

1.30-5 

8.  67-6 

4. 47-6 

2. 11-6 

6413.9 

1.76-5 

1.61-5 

1.29-5 

8.  63-6 

4.  45-6 

92 

6187.  1 

1.  72-5 

1.  58-5 

1.27-5 

8.  48-6 

4. 39-6 

2.  07-6 

6614.  9 

1.72-5 

l.  57-5 

1.27-5 

8.  46-6 

4.  37-6 

Z 

LE 

E'e.  002 

E  '**.  01 

A1  -  Ml 

E'“.  03  E'h.  07 

E'«.  15 

E'»  28 

AE 

E'=.  002 

E'c.  01 

A1  -  M2 

E'».  03 

E'«.  07 

E'«. 15 

60 

931.  1 

2.  20-3 

2.  41-3 

2.  94-3 

3. 99-3 

5.  75-3 

7.81-3 

941.  4 

5.  17-3 

5.  85-3 

7.  56-3 

1.09-2 

1.65-2 

61 

980.8 

2.  17-3 

2. 38-3 

2.  92-3 

3.  97-3 

5.  74-3 

7. 84-3 

992.  1 

4.  83-3 

5.  46-3 

7.  04-3 

1.02-2 

1.  54-2 

62 

1031.6 

2.  13-3 

2.  34-3 

2.  88-3 

3.  93-3 

5.  70-3 

7.  82-3 

1044.  0 

4.  53-3 

5.  12-3 

6. 58-3 

9. 46-3 

1.  43-2 

63 

1083. 5 

2.  09-3 

2.  30-3 

2.  84-3 

3.  88-3 

5.  66-3 

7.  90-3 

1097.  2 

4.  26-3 

4.  81-3 

6. 16-3 

8. 84-3 

1.  34-2 

64 

1136.6 

2.  04-3 

2.  26-3 

2.  79-3 

3. 83-3 

5.  58-3 

7.  82-3 

1151.6 

4.  02-3 

4.  53-3 

5.  79-3 

0. 27-3 

1.26-2 

65 

1 190.  8 

2.  00-3 

2.21-3 

2.  74-3 

3. 76-3 

5.  50-3 

7.  72-3 

1207.  3 

3.  79-3 

4.  27-3 

5.  45-3 

7. 76-3 

1.  18-2 

66 

1246.  1 

1.  95-3 

2. 16-3 

2.  69-3 

3. 69-3 

5.  39-3 

7.  48-3 

1264.2 

3.  59-3 

4.  03-3 

5.  14-3 

7.  32-3 

1.  10-2 

67 

1302. 5 

1.91-3 

2. 12-3 

2.  63-3 

3. 63-3 

5.  30-3 

7.  35-3 

1322.  3 

3.  40-3 

3.  82-3 

4. 86-3 

6. 91-3 

1.04-2 

68 

1360.  0 

1.  87-3 

2. 07-3 

2. 58-3 

3. 56-3 

5.21-3 

7.  22-3 

1381.6 

3.  23-3 

3.  62-3 

4. 60-3 

6. 54-3 

9.  86-3 

69 

1418.6 

1.83-3 

2. 03-3 

2. 53-3 

3.  49-3 

5.  11-3 

7.  08-3 

1442.  2 

3.  07-3 

3.  44-3 

4. 37-3 

6. 20-3 

9.  35-3 

70 

1470.2 

1.  78-3 

1.  98-3 

2.  48-3 

3.  42-3 

5.  02-3 

6.  95-3 

1504.  0 

2.  92-3 

3.  28-3 

4. 15-3 

5.  89-3 

8.  88-3 

71 

1538.  9 

1.  75-3 

1.94-3 

2.  43-3 

3.  36-3 

4.  93-3 

6.81-3 

1567.  0 

2.  79-3 

3.  13-3 

3. 96-3 

5.  61-3 

8.  45-3 

72 

1600.  6 

1.  71-3 

1.  90-3 

2.  38-3 

3. 30-3 

4.  85-3 

6.  68-3 

1631.2 

2.  67-3 

2.  99-3 

3.  78-3 

5.  35-3 

8.  06-3 

73 

1663.  4 

1.68-3 

1.  87-3 

2.  34-3 

3. 24-3 

4.  76-3 

6.  55-3 

1696.  6 

2.  55-3 

2.  86-3 

3. 61-3 

5.  1 1-3 

7.  69-3 

74 

1727.  1 

1.64-3 

1.  83-3 

2.  29-3 

3. 19-3 

4.  68-3 

6.  43-3 

1763.2 

2.  45-3 

2.  74-3 

3.  46-3 

4.  89-3 

7.  36-3 

75 

1791.9 

1.61-3 

1.  80-3 

2.  26-3 

3. 14-3 

4.  60-3 

6.  31-3 

1831.0 

2.  35-3 

2.  63-3 

3.  32-3 

4.  69-3 

7.  06-3 

76 

1857.  6 

1.  59-3 

1.77-3 

2.  22-3 

3.  09-3 

4.  53-3 

6.  20-3 

1900.  0 

2.  26-3 

2.  53-3 

3. 18-3 

4.  50-3 

6.  77-3 

77 

1924.  3 

1.  56-3 

1.  74-3 

2.  19-3 

3. 05-3 

4.  47-3 

6.  09-3 

1970.  2 

2.  17-3 

2.  43-3 

3. 06-3 

4.  33-3 

6.  51-3 

78 

1992.  0 

1.  34-3 

1.  72-3 

2. 16-3 

3. 00-3 

4.  40-3 

5.  99-3 

2041.6 

2.  10-3 

2.  34-3 

2.  95-3 

4.  17-3 

6.  27-3 

79 

2060.  5 

1.  52-3 

1.  69-3 

2. 13-3 

2. 97-3 

4.  34-3 

5.  90-3 

2114.  1 

2.  02-3 

2.  26-3 

2.  84-3 

4.  02-3 

6.  04-3 

80 

2130.0 

1.  30-3 

1.67-3 

2.  10-3 

2.  93-3 

4.  29-3 

5.  81-3 

2187.  9 

1.  95-3 

2.  18-3 

2.  74-3 

3. 88-3 

5.  83-3 

81 

2200.  4 

1.  48-3 

1.66-3 

2.  08-3 

2. 90-3 

4.  24-3 

5.  74-3 

2262.  8 

1.89-3 

2.  11-3 

2.  65-3 

3. 74-3 

5.  63-3 

82 

2271.6 

1.  47-3 

1.  64-3 

2.  06-3 

2. 87-3 

4.  19-3 

5.  66-3 

2338.  9 

1.83-3 

2.  04-3 

2.  57-3 

3. 62-3 

5.  45-3 

83 

2343.  6 

1.  46-3 

1.  63-3 

2.  04-3 

2.  84-3 

4.  15-3 

5.  60-3 

2416.  1 

1.77-3 

1.  98-3 

2.  49-3 

3. 51-3 

5.  28-3 

84 

2416.  5 

1.  44-3 

1.  61-3 

2.  03-3 

2.  82-3 

4.  11-3 

5.  54-3 

2494.  5 

1.72-3 

1.  92-3 

2.41-3 

3.  40-3 

5.  12-3 

85 

2490.  1 

1.  44-3 

1.60-3 

2.  02-3 

2.  80-3 

4.  07-3 

5.  48-3 

2574.  1 

1.67-3 

1.  86-3 

2.  34-3 

3. 30-3 

4.  97-3 

86 

2364.  3 

1.  43-3 

1. 60-3 

2.  01-3 

2. 78-3 

4.  04-3 

5.  43-3 

2654.  8 

1.  62-3 

1.81-3 

2.  28-3 

3. 21-3 

4.  83-3 

87 

2639.  7 

1.42-3 

1. 59-3 

2. 00-3 

2. 76-3 

4.01-3 

5.  39-3 

2736.  6 

1.  58-3 

1.  76-3 

2.  24-3 

3. 12-3 

4.  70-3 

88 

2715.  5 

I.  42-3 

1.  58-3 

1.99-3 

2.  75-3 

3.  98-3 

5.  35-3 

2819.6 

1.  54-3 

I.  71-3 

2.  17-3 

3. 04-3 

4.  58-3 

89 

2792.  0 

1.42-3 

1.  58-3 

1.99-3 

2. 74-3 

3.  95-3 

5.31-3 

2903.  8 

1.  50-3 

1.  67-3 

2.  1 1-3 

2. 96-3 

4.  47-3 

90 

2869.  2 

1.  42-3 

1.  58-3 

1.98-3 

2.  72-3 

3.  93-3 

5.  28-3 

2989.  0 

1.  46-3 

1.63-3 

2. 06-3 

2.  89-3 

4.  36-3 

91 

2946.  9 

1.42-3 

1.  58-3 

1.  98-3 

2.  77-3 

3.91-3 

5.  26-3 

3075.  4 

1.  43-3 

I.  59-3 

2. 02-3 

2. 83-3 

4.  26-3 

92 

3025.  2 

1.42-3 

1.  58-3 

1.98-3 

2. 74-3 

3.  89-3 

5.  24-3 

3162.  9 

I.  40-3 

1.  56-3 

1.97-3 

2. 76-3 

4.  17-3 
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E'=.  28 

5.  10-6 

4. 88- 6 
4. 68-6 
4. 49-6 
4. 32-6 

4. 15-6 
4.  00-6 
3.  85-6 
3.  71-6 
3.  58-6 

3.  46-6 
3.  35-6 
3.  24-6 
3. 14-6 
3. 05-6 

2. 96-6 

2. 88- 6 
2. 80-6 
2. 73-6 
2.  66-6 

2.  59-6 
2.  53-6 
2. 47-6 
2.  41-6 
2.  36-6 

2.31-6 
2. 26-6 
2. 22-6 
2. 18-6 
2.  14-6 

2. 10-6 
2. 06-6 
2.  03-6 


E'*.  28 

2.  34-2 
2.  18-2 
2.  04-2 
1.  94-2 
1.82-2 

1. 71-2 
1. 59-2 

1. 50- 2 
1,  42-2 
1.35-2 

l.  28-2 
1.22-2 
1. 16-2 
1. 10-2 
1.06-2 

1.01-2 
9.  73-3 
9.  37-3 
9. 03-3 
8. 74-3 

8. 50- 3 
8. 13-3 
8.  26-3 
7.  40-3 
7. 17-3 

6. 96-3 
6. 76-3 
6. 58-3 
6. 41-3 
6. 26-3 

6.  1 1-3 
5.  98-3 
5.  87-3 
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TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zen-  Rydbergs,  60  <  Z  92 

See  page  96  for  Explanation  of  Tables 


A1  -  M3  A1  -  M4 


z 

A  E 

E  '*  002 

E'=.  01 

E'=.  03 

E'*.  07 

E'«  15 

E'=  28 

A  E 

E'=.  002 

E'«.Ol 

E'«.  03 

E'=.  07 

E'».  15 

E'».  28 

60 

963.  4 

1.  09-3 

1. 13-3 

1.  26-3 

1.  33-3 

2. 08-3 

2.  85-3 

1152.  4 

4.  19-3 

4.  81-3 

6.  34-3 

9.  73-3 

1.  42-2 

2.  05-2 

62 

1016.  1 

1.03-3 

1.  06-3 

1.  17-3 

1.  41-3 

1.  91-3 

2.  62-3 

1206.  9 

4.  01-3 

4.  59-3 

6.  07-3 

9.  36-3 

1.  37-2 

1.  98-2 

62 

1070.  2 

9  70-4 

1 . 00-3 

1  09-3 

1.  31-3 

1  75-3 

2.  42-3 

1262.  6 

3.  80-3 

4.  36-3 

5.  77-3 

8.  88-3 

1. 30-2 

1. 89-2 

63 

1125.  7 

9.  17-4 

9  45-4 

1  02-3 

1.  21-3 

1.  62-3 

2  27-3 

1319  4 

3  60-3 

4.  13-3 

5.  48-3 

8  45-3 

1.  24-2 

1.  81-2 

64 

1182  5 

8  69-4 

8. 93-4 

9  62-4 

1.  13-3 

1.  50-3 

2  10-3 

1377. 3 

3.  42-3 

3.  93-3 

5.  22-3 

8.  01-3 

1.  18-2 

1. 73-2 

65 

1240.8 

8.  24-4 

8  45-4 

9  03-4 

1. 06-3 

1.  39-3 

1.  95-3 

1436.  3 

3.  26-3 

3.  75-3 

4.  98-3 

7.  63-3 

1. 12-2 

1.65-2 

66 

1300.  4 

7.83-4 

8.  00-4 

8.  53-4 

9.  96-4 

1  29-3 

1.  79-3 

1496.  5 

3.  11-3 

3.  58-3 

4.  76-3 

7.  29-3 

1.  07-2 

1.  56-2 

67 

1361. 4 

7  45-4 

7. 59-4 

8  05-4 

9.  24-4 

1.  21-3 

1.  66-3 

1557.  7 

2.  98-3 

3.  43-3 

4.  56-3 

6.  98-3 

1.03-2 

1. 50-2 

68 

1423.  8 

7  10-4 

7. 22-4 

7.  60-4 

8.  67-4 

1.  13-3 

1.  56-3 

1620.  0 

2.  86-3 

3.  29-3 

4. 39-3 

6.  74-3 

9.  90-3 

1.  44-2 

6? 

1487.  6 

6.  77-4 

6  87-4 

7  20-4 

8.  16-4 

1  06-3 

1.  46-3 

1683.  5 

2.  76-3 

3. 17-3 

4. 22-3 

6.  47-3 

9. 54-3 

1.  38-2 

70 

1552.8 

6.  46-4 

6.  54-4 

6.  83-4 

7.  69-4 

9.  92-4 

1.  37-3 

1747.  9 

2.  66-3 

3.  06-3 

4.  08-3 

6.  22-3 

9.  21-3 

1.  33-2 

71 

1619.  4 

6.  18-4 

6.  24-4 

6.  48-4 

7.  25-4 

9.  29-4 

1.  30-3 

1813.  5 

2  57-3 

2. 96-3 

3.  94-3 

6.  02-3 

8.  91-3 

1.  29-2 

72 

1687.  5 

5.  91-4 

5.  96-4 

6.  17-4 

6.  86-4 

8.  75-4 

1.  25-3 

1880.  1 

2.  49-3 

2. 87-3 

3.  83-3 

5.  82-3 

0.  64-3 

1.  24-2 

73 

1756.  9 

5.  66-4 

5.  69-4 

5.  87-4 

6.  49-4 

8  26-4 

1.  11-3 

1947.  7 

2.  42-3 

2  79-3 

3.  72-3 

5,  64-3 

8.  39-3 

1.  20-2 

74 

1827.  7 

5.  43-4 

5.  45-4 

5.  59-4 

6  13-4 

7.  76-4 

1  04-3 

2016. 3 

2.  36-3 

2.  72-3 

3.  63-3 

5.  47-3 

8.  17-3 

I.  17-2 

75 

1900.  0 

5.21-4 

5.  22-4 

5.  33-4 

5.  84-4 

7.  32-4 

9.  77-4 

2085.  9 

2.  30-3 

2.  66-3 

3.  54-3 

5.  33-3 

7.  97-3 

1.  14-2 

76 

1973.  7 

5.  00-4 

5  00-4 

5.  09-4 

5.  55-4 

6.  90-4 

9.  21-4 

2156. 4 

2.  26-3 

2.  61-3 

3.  47-3 

5.  19-3 

7.  78-3 

1. 11-2 

77 

2048. 8 

4.  81-4 

4. 79-4 

4.  87-4 

5.  27-4 

6.  55-4 

8.  68-4 

2220.  0 

2.21-3 

2.  56-3 

3.  40-3 

5.  08-3 

7.  62-3 

1.  08-2 

78 

2125.  3 

4.  63-4 

4.  60-4 

4.  63-4 

5.  02-4 

6.  20-4 

8.  19-4 

2300.  5 

2.  18-3 

2.  51-3 

3.  34-3 

4.  97-3 

7.  47-3 

1.  05-2 

79 

2203.  3 

4.  45-4 

4. 42-4 

4.  45-4 

4.  78-4 

5.  87-4 

7.  73-4 

2373.  8 

2.  14-3 

2.  48-3 

3.  29-3 

4.  88-3 

7.  33-3 

1.  03-2 

80 

2282.  7 

4.  29-4 

4.  25-4 

4.  26-4 

4.  55-4 

5.  56-4 

7.  31-4 

2440.  1 

2  12-3 

2. 45-3 

3.  25-3 

4.  80-3 

7.  20-3 

1.  01-2 

81 

2363.  5 

4.  14-4 

4. 09-4 

4.  08-4 

4.  33-4 

5.  27-4 

6.  89-4 

2523.  3 

2.  10-3 

2.  42-3 

3.21-3 

4. 73-3 

7.  09-3 

9.  93-3 

82 

2445.8 

4. 00-4 

3. 94-4 

3.91-4 

4.  12-4 

4.  99-4 

6.  61-4 

2599.  3 

2.  08-3 

2.  40-3 

3.  18-3 

4.  67-3 

7.  00-3 

9.  75-3 

83 

2529.  5 

3. 86-4 

3.  00-4 

3. 74-4 

3. 92-4 

4.  72-4 

6. 04-4 

2676.  2 

2.  07-3 

2.  39-3 

3.  16-3 

4. 61-3 

6.  91-3 

9.  63-3 

84 

2614.  7 

3. 75-4 

3.  66-4 

3.  59-4 

3.  73-4 

4.  47-4 

5.  68-4 

2753.  9 

2.  06-3 

2.  38-3 

3.  14-3 

4.  57-3 

6.  83-3 

9.  50-3 

85 

2701- 4 

3. 43-4 

3.  53-4 

3  44-4 

3.  53-4 

4.  23-4 

5.  31-4 

2832.  3 

2.  08-3 

2.  37-3 

3.  13-3 

4. 53-3 

6.  76-3 

9.  38-3 

86 

2789.  5 

3. 30-4 

3.  40-4 

3. 29-4 

3.  35-4 

3. 89-4 

4.  95-4 

2911.  5 

2.  08-3 

2.  37-3 

3. 12-3 

4. 50-3 

6.  70-3 

9.  28-3 

07 

2879.  0 

3. 17-4 

3.  28-4 

3.  05-4 

3.  16-4 

3. 63-4 

4.  58-4 

2991.  4 

2.  08-3 

2.  37-3 

3. 37-3 

4. 47-3 

6.  64-3 

9.  20-3 

88 

2970.  0 

3. 04-4 

3.  18-4 

2.  96-4 

2.  97-4 

3. 35-4 

4. 20-4 

3072.  0 

2.  09-3 

2.  37-3 

3.  18-3 

4. 45-3 

6. 60-3 

9.  13-3 

89 

3062.  5 

2.  90-4 

3.  07-4 

2. 03-4 

2. 76-4 

3.  05-4 

3.  78-4 

3153.3 

2.  11-3 

2.  38-3 

3. 16-3 

4. 44-3 

6. 56-3 

9.  07-3 

90 

3156.  5 

2.  76-4 

2.  99-4 

2.  68-4 

2.  54-4 

2.  72-4 

3.  31-4 

3235.  2 

2.  12-3 

2.  39-3 

3.  16-3 

4. 43-3 

6. 54-3 

9.  03-3 

91 

3251.9 

2. 61-4 

2.  49-4 

2.  53-4 

2. 29-4 

2.  33-4 

2.  75-4 

3317.  7 

2.  14-3 

2.  44-3 

3.  16-3 

4. 43-3 

6.  52-3 

9.  00-3 

92 

3348.  8 

2.  45-4 

2.  31-4 

2.  li9-4 

2. 02-4 

1.87-4 

2.  07-4 

3400.  0 

2. 17-3 

2.  47-3 

3.  17-3 

4. 44-3 

6. 51-3 

9.  00-3 

Ai  -  MS  A1  -  M6 


Z 

ae 

E'“.  002 

E'».  01 

E'«.  03 

E 07 

E'a.  15 

E'a.  20 

AE 

E'»,  002 

E'».  01 

E'».  03 

E'«.  07 

E  13 

E'«.  20 

60 

1157.  1 

4.  39-3 

3.  99-3 

3.  30-3 

2.  64-3 

2.31-3 

2.  46-3 

1171.  1 

2.  45-2 

2. 59-2 

2. 95-2 

3.  58-2 

4.  63-2 

5.  91-2 

61 

1214. 7 

4.  07-3 

3.  67-3 

2.  97-3 

2.  25-3 

1.  81-3 

1.  80-3 

1229  6 

2.  55-2 

2.  70-2 

3.  07-2 

3. 73-2 

4,  84-2 

6.  17-2 

62 

1273. 6 

3.  83-3 

3. 44-3 

2.  75-3 

2.  03-3 

1.  55-3 

1  49-3 

1289.  4 

2.  64-2 

2. 80-2 

3.  19-2 

3. 88-2 

5.  03-2 

6.  42-2 

63 

1333.  8 

3.  62-3 

3, 25-3 

2  57-3 

1.87-3 

1  39-3 

I  29-3 

1350.  6 

2.  73-2 

2. 90-2 

3.31-2 

4. 02-2 

5.  22-2 

6.  69-2 

64 

1395.  4 

3.  43-3 

3.  07-3 

2.  42-3 

1.  73-3 

1.  25-3 

1.  14-3 

1413.  1 

2.  83-2 

3. 00-2 

3.  42-2 

4. 16-2 

3.  40-2 

6.  93-2 

65 

1458. 2 

3.  26-3 

2.91-3 

2.  28-3 

1.  61-3 

1. 14-3 

1.  01-3 

1477.  0 

2.  92-2 

3.  10-2 

3.  33-2 

4. 30-2 

3.  58-2 

7.  16-2 

66 

1522.3 

3.  10-3 

2.  76-3 

2  16-3 

1.  51-3 

1.  05-3 

9.  04-4 

1542.  1 

3.01-2 

3. 19-2 

3.  64-2 

4. 43-2 

3.  74-2 

7.  34-2 

67 

1587.7 

2.  95-3 

2. 62-3 

2.  04-3 

1.  42-3 

9.  63-4 

8.  12-4 

1608. 6 

3.  09-2 

3. 28-2 

3.  73-2 

4.  56-2 

3.  91-2 

7.  35-2 

68 

1654. 4 

2.  81-3 

2.  49-3 

1.  93-3 

1.  33-3 

8.  87-4 

7.  30-4 

1676.  5 

3.  17-2 

3.  37-2 

3.  05-2 

4.  69-2 

6.  07-2 

7.  75-2 

69 

1722.  4 

2.  67-3 

2.  37-3 

1.83-3 

1.25-3 

8.  17-4 

6.  56-4 

1745.  6 

3.  25-2 

3. 46-2 

3.  94-2 

4.  80-2 

6.  22-? 

7.  93-2 

70 

179J .  7 

2.  53-3 

2.  26-3 

1.74-3 

1.  17-3 

7.  53-4 

5.  88-4 

1816.  1 

3.  33-2 

3. 54-2 

4.  04-2 

4-  92-2 

6.  36-2 

8.  10-2 

71 

1862.3 

2.  43-3 

2.  16-3 

1 .  66-3 

1.  11-3 

6.  94-4 

5.  27-4 

1887.  9 

3.  40-2 

3. 61-2 

4.  12-2 

5.  02-2 

6.  49-2 

0.  27-2 

72 

1934.  2 

2.  33-3 

2.  06-3 

1.  57-3 

1.04-3 

6.  41-4 

4.  71-4 

1961.  0 

3.  47-2 

3. 69-2 

4.  20-2 

3.  12-2 

6.  62-2 

8.  41-2 

73 

2007.  3 

2.  22-3 

1.  97-3 

l.  50-3 

9.  82-4 

5.  92-4 

4.  21-4 

2035.  5 

3.  53-2 

3.  75-2 

4.  28-2 

3.  21-2 

6.  73-2 

8.  33-2 

74 

2081.8 

2.  13-3 

1.88-3 

1.43-3 

9.  27-4 

5.  36-4 

3.  74-4 

2111. 2 

3.  59-2 

3.  81-2 

4.  35-2 

3.  29-2 

6.  83-2 

8.  68-2 

75 

2157.6 

2.  04-3 

1.  80-3 

1.36-3 

8.  76-4 

5,01-4 

3. 33-4 

2188.  4 

3. 64-2 

3. 87-2 

4.41-2 

5.  37-2 

6.  93-2 

8.  79-2 

76 

2234.  6 

1.  95-3 

1.  71-3 

1.30-3 

0.  29-4 

4.  63-4 

2.  95-4 

2266.  8 

3.  69-2 

3. 92-2 

4.  47-2 

5.  44-2 

7.  01-2 

8.  89-2 

77 

2313.  0 

1.  87-3 

1.  64-3 

1.  24-3 

7.  85-4 

4.  28-4 

2.  61-4 

2346.  6 

3.  73-2 

3. 97-2 

4. 52-2 

3.  50-2 

7.  09-2 

8.  98-2 

70 

2392.  6 

1.  80-3 

1.  59-3 

1.  19-3 

7.  45-4 

3.  97-4 

2,31-4 

2427.  6 

3.  77-2 

4. 01-2 

4.  57-2 

3.  56-2 

7.  16-2 

9.  06-2 

79 

2473.  6 

1.  73-3 

1.  52-3 

1. 13-3 

7.  08-4 

3. 69-4 

2.  05-4 

2510.  1 

3.  80-2 

4. 05-2 

4.61-2 

3.  60-2 

7.  21-2 

9.  12-2 

80 

2555,  8 

1.  66-3 

1.46-3 

1.09-3 

6. 74-4 

3. 43-4 

1.81-4 

2593,  8 

3.  83-2 

4.  08-2 

4, 64-2 

3.  63-2 

7.  26-2 

9.  18-2 

81 

2639,  3 

1.  60-3 

1.  40-3 

1.  04-3 

6. 43-4 

3.  21-4 

1.  61-4 

2678,  9 

3.  86-2 

4. 10-2 

4.  67-2 

3.  68-2 

7.  30-2 

9.  22-2 

82 

2724.  1 

1.  54-3 

1.  35-3 

1.  00-3 

6.  15-4 

3, 02-4 

1.  58-4 

2765.  3 

3.  87-2 

4.  12-2 

4.  69-2 

3.  70-2 

7.  32-2 

9,  22-2 

83 

2810.  2 

1.  49-3 

1.  31-3 

9.  67-4 

5.  89-4 

2. 85-4 

1.32-4 

2853.  0 

3.  89-2 

4. 14-2 

4.71-2 

3.  72-2 

7.  33-2 

9.  30-2 

84 

2897.  6 

1.  44-3 

1.26-3 

9.  33-4 

5.  66-4 

2. 71-4 

1.  21-4 

2942.  1 

3.  90-2 

4. 13-2 

4.  72-2 

3.  74-2 

7.  37-2 

9,  32-2 

85 

2986.  3 

1.  39-3 

1.  22-3 

9.  01-4 

5.  46-4 

2. 59-4 

1. 13-4 

3032.  5 

3.  90-2 

4. 13-2 

4. 73-2 

5,  74-2 

7.  38-2 

9,  33-2 

86 

3076.  2 

1.  35-3 

1.  18-3 

8. 72-4 

5.  28-4 

2. 49-4 

1.07-4 

3124, 2 

3.  91-2 

4. 16-2 

4. 73-2 

5.  75-2 

7.  38-2 

9.  33-2 

87 

3167.  5 

1.  31-3 

1.  14-3 

8. 13-4 

5.  12-4 

2.  41-4 

1. 04-4 

3217.2 

3.  91-2 

4. 13-2 

4.  72-2 

3.  74-2 

7.  37-2 

9,  33-2 

88 

3260.  0 

1.  27-3 

1.  11-3 

8.  19-4 

4. 98-4 

2.  35-4 

1.03-4 

3311.  6 

3.  90-2 

4.  15-2 

4. 72-2 

5.  73-2 

7.  36-2 

9.  32-2 

89 

3353.  9 

1.  23-3 

1.  08-3 

7.  97-4 

4. 86-4 

2. 32-4 

1.03-4 

3407. 3 

3.  89-2 

4. 14-2 

4.71-2 

3.  72-2 

7.  33-2 

9,31-2 

90 

3449.  0 

I.  20-3 

1.05-3 

7.  78-4 

4.  02-4 

2. 30-4 

1.  08-4 

3504.  4 

3. 88-2 

4.  13-2 

4.  70-2 

3.  71-2 

7.  33-2 

9.  29-2 

91 

3545,  4 

1.  17-3 

1.02-3 

7. 60-4 

4.  67-4 

2.  31-4 

1.  14-4 

3602.  8 

3. 87-2 

4.  11-2 

4.  68-2 

3.  68-2 

7.  30-2 

9.  27-2 

92 

3643.  1 

1.  14-3 

9.  98-4 

7. 44-4 

4.61-4 

2. 33-4 

1.  22-4 

3702.  3 

3.  85-2 

4.  09-2 

4.  66-2 

3.  66-2 

7.  27-2 

9.  24-2 
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TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z\ ir  Rydbergs,  60  <  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A I  -  M7  Ai  -  MB 


2 

A  E 

E'«.  002 

E 01 

E'«,  03 

E'=,  07 

E'«.  15 

E'*,  28 

A  E 

E  002 

E'=*.  01 

E'«.  03 

m 

u 

o 

E'**.  15 

E  28 

60 

1204.  8 

t.  74-1 

1.  86-1 

2.  16-1 

2.  67-1 

3.  49-1 

4.  47-1 

1260.  6 

8.  56-4 

8.  51-4 

8.  85-4 

1.  04-3 

1.  41-3 

2.  16-3 

61 

1265.  2 

1. 68-1 

1.  80-1 

2.  08-1 

2.  57-1 

3.  36-1 

4.  31-1 

1324.  3 

8.  24-4 

8. 33-4 

8. 50-4 

9.  98-4 

1.35-3 

2.  07-3 

62 

1326.  9 

1.  62-1 

1.  73-1 

2.  00-1 

2.  47-1 

3.  23-1 

4.  15-1 

1389.  8 

7.  93-4 

7. 94-4 

8.  19-4 

9.  56-4 

1.  30-3 

1.99-3 

63 

1390.  1 

1.  56-1 

1.  67-1 

1.  93-1 

2.  38-1 

3.  11-1 

4.  01-1 

1457. 0 

7.  63-4 

7.  65-4 

7. 90-4 

9.  20-4 

1.  26-3 

1.  93-3 

64 

1454.  7 

1,  50-1 

1. 61-1 

1.  86-1 

2.  29-1 

2.  99-1 

3.  85-1 

1526.  1 

7.  34-4 

7. 37-4 

7.  65-4 

8.  85-4 

1.  17-3 

1.87-3 

65 

1520.  8 

1.  45-1 

1.  55-1 

1.  79-1 

2.  20-1 

2.  87-1 

3.  70-1 

1597.  0 

7.  06-4 

7. 09-4 

7  44-4 

8.  58-4 

1.  13-3 

1.  81-3 

66 

1588.  2 

1,  39-1 

1.  49-1 

1.  72-1 

2.  11-1 

2.  75-1 

3.  54-1 

1669.  8 

6.  79-4 

6. 83-4 

7.  38-4 

8.  22-4 

1.09-3 

1.  75-3 

67 

1657.  1 

1.  34-1 

1.  43-1 

1.  65-1 

2.  03-1 

2.  64-1 

3.  39-1 

1744. 4 

6.  54-4 

6. 59-4 

6.  85-4 

7.  95-4 

1.05-3 

1.71-3 

68 

1727.  5 

1.  29-1 

1.  38-1 

1.  59-1 

1.  95-1 

2.  54-1 

3.25-1 

1821.  0 

6.31-4 

6. 36-4 

6. 62-4 

7.  69-4 

1.02-3 

1.67-3 

69 

1799.  3 

1.24-1 

1.  33-1 

1.  53-1 

1.  87-1 

2.  44-1 

3.  12-1 

1899.  5 

6.  09-4 

6. 15-4 

6.  40-4 

7.  38-4 

9.  84-4 

1.63-3 

70 

1872.  5 

1.  20-1 

1.  28-1 

1.  47-1 

1.  80-1 

2.  34-1 

2.  99-1 

1979.  9 

5.  89-4 

5.  95-4 

6. 26-4 

7.  46-4 

9.  45-4 

1.60-3 

71 

1947,  2 

1.  15-1 

1.  23-1 

1.  41-1 

1.  73-1 

2.  24-1 

2.  87-1 

2062.  3 

5.  70-4 

5.  77-4 

6.  10-4 

7.  30-4 

9.  04-4 

1.  57-3 

72 

2C23.  4 

1.  11-1 

1.  18-1 

1.  35-1 

1.  66-1 

2.  15-1 

2.  75-1 

2146.  8 

5.  53-4 

5.  61-4 

5.  95-4 

7.  15-4 

8.  48-4 

1.  54-3 

73 

2101.  1 

1.  06-1 

1.  14-1 

1.  30-1 

1.  59-1 

2.  07-1 

2.  63-1 

2233.  3 

5.  38-4 

5.  47-4 

5.  77-4 

7.  01-4 

7.  02-4 

1.  51-3 

74 

2180.  3 

1.  02-1 

l.  09-1 

1.25-1 

1.  53-1 

1.  98-1 

2.  53-1 

2321.  9 

5.  25-4 

5.  34-4 

5.  67-4 

6.  87-4 

9.  97-4 

1.  48-3 

75 

2261.  0 

9.  84-2 

1.  05-1 

1.20-1 

1.  47-1 

1.  90-1 

2.  42-1 

2412.  5 

5.  15-4 

5. 23-4 

5.  57-4 

6.  73-4 

9.  77-4 

1.  44-3 

76 

2343.  2 

9.  46-2 

1.  01-1 

1.  16-1 

1.  41-1 

1.  82-1 

2. 32-1 

2505.  2 

5.  07-4 

5.  17-4 

5.  44-4 

6.  49-4 

9.  38-4 

1.38-3 

77 

2426.  9 

9.  10-2 

9.  71-2 

1.  11-1 

1.  35-1 

1.  75-1 

2.  23-1 

2599.  7 

4.  99-4 

5.  04-4 

5.  17-4 

5.  93-4 

8.31-4 

1.  21-3 

78 

2512.  1 

8.  75-2 

9.  33-2 

1.  07-1 

1.  30-1 

1.  68-1 

2. 13-1 

2695.  0 

4.  92-4 

4.  73-4 

4. 35-4 

4. 03-4 

4.  64-4 

6.  05-4 

79 

2598.  8 

8.  42-2 

8. 98-2 

1.02-1 

1.25-1 

1.  62-1 

2.  05-1 

2787, 9 

5.  50-4 

5.  24-4 

4.  74-4 

4  10-4 

3.  89-4 

4.  12-4 

80 

2687.  1 

8.  10-2 

8.  64-2 

9.  86-2 

1.  20-1 

1.  55-1 

1.  97-1 

2879.  1 

5.  97-4 

5.91-4 

5.  88-4 

6.  12-4 

7.  16-4 

8.  96-4 

81 

2777.  0 

7.  80-2 

8.  31-2 

9.  48-2 

1.  16-1 

1.  49-1 

1.  89-1 

2971.  1 

6.  15-4 

6.  19-4 

6.  42-4 

7.  10-4 

8.  83-4 

1.  15-3 

82 

2868.  4 

7.  51-2 

8. 00-2 

9.  12-2 

1.  11-1 

1.  43-1 

1.  81-1 

3064.  4 

6.  24-4 

6.  34-4 

6.71-4 

7.  67-4 

9.  77-4 

1.  29-3 

83 

2961.  4 

7.  23-2 

7.  70-2 

8.  78-2 

1.07-1 

1.  38-1 

1.75-1 

3159.  2 

6.  29-4 

6.  43-4 

6.  90-4 

8.  02-4 

1,  04-3 

1.  39-3 

84 

3055.  9 

6.  96-2 

7.  41-2 

8.  45-2 

1.  03-1 

1.  33-1 

1  68-1 

3255.  3 

6.  32-4 

6. 49-4 

7. 03-4 

8.  28-4 

1.  09-3 

1.  45-3 

85 

3152.  1 

6.71-2 

7.  14-2 

8. 14-2 

9. 91-2 

1.  28-1 

1.  62-1 

3353.  0 

6.  35-4 

6.  54-4 

7.  13-4 

8. 47-4 

1.  12-3 

1.  50-3 

86 

3249.  8 

6.  47-2 

6. 88-2 

7.  84-2 

9. 54-2 

1.  23-1 

1.  56-1 

3452.  2 

6.  34-4 

6.  55-4 

7.  21-4 

8.  62-4 

1.  15-3 

1.  54-3 

87 

3349.  2 

6.  23-2 

6. 63-2 

7.  54-2 

9. 20-2 

1.  18-1 

1.  50-1 

3552.  9 

6. 34-4 

6. 57-4 

7. 26-4 

8. 74-4 

1.  17-3 

1.  58-3 

88 

3450.  1 

6.01-2 

6. 40-2 

7.  28-2 

8. 86-2 

1.  14-1 

1.  45-1 

3655.  1 

6. 33-4 

6.  58-4 

7.  28-4 

8. 82-4 

1.  18-3 

1.60-3 

89 

3552.  7 

5.  80-2 

6. 17-2 

7.  02-2 

8. 55-2 

1.  10-1 

1.40-1 

3758.  8 

6.31-4 

6. 58-4 

7.31-4 

8. 89-4 

1.  19-3 

1.  62-3 

90 

3656.  9 

5.  60-2 

5.  95-2 

6.  78-2 

8. 24-2 

1.  06-1 

1.  35-1 

3864.  1 

6. 29-4 

6.  57-4 

7.  32-4 

8. 93-4 

1.20-3 

1.  64-3 

91 

3762.  8 

5.  41-2 

5.  75-2 

6.  54-2 

7. 95-2 

1.02-1 

1.  30-1 

3970.  9 

6. 24-4 

6. 55-4 

7.  36-4 

8. 97-4 

1.21-3 

1.  65-3 

92 

3870.  3 

5.  22-2 

5.  55-2 

6.  32-2 

7.  68-2 

9.  88-2 

1.  26-1 

4079.  2 

6.  23-4 

6. 53-4 

7. 34-4 

8. 98-4 

1.22-3 

1.  66-3 

A1  -  M9  Al  -  mo 


2 

IE 

E'».  002 

E'*.0l 

E'b.  03 

E'«.  07 

E'«.  15 

E'*.  28 

A  E 

E'«.  002 

E'«.  01 

E'».  03 

E'».  07 

E  '**.  15 

E'-.  28 

60 

1352. 7 

6.  73-4 

6. 28-4 

5.  37-4 

4,  16-4 

3.  05-4 

2.  74-4 

1362. 2 

6.  66-3 

7.  72-3 

1.04-2 

1.  56-2 

2.  49-2 

3.  76-2 

61 

1415.  5 

6.  55-4 

6.  12-4 

5.  34-4 

4.  32-4 

3.  49-4 

3.  49-4 

1425.  7 

6.  68-3 

7. 73-3 

1.04-2 

1. 55-2 

2.  47-2 

3.71-2 

62 

1479.  8 

6.  44-4 

6.  07-4 

5.  36-4 

4.  53-4 

3.  98-4 

4.  32-4 

1490.7 

6.  69-3 

7.  72-3 

1.03-2 

1. 54-2 

2.  43-2 

3.  66-2 

63 

1545.  4 

6.  36-4 

6.  03-4 

5.  42-4 

4.  80-4 

4.  53-4 

5.  22-4 

1557.  1 

6.  68-3 

7. 69-3 

1.02-2 

1. 52-2 

2.  40-2 

3.61-2 

64 

1612.  5 

6.  30-4 

6.  05-4 

5.  50-4 

5.  09-4 

5.  11-4 

6.  17-4 

1625.  0 

6.  66-3 

7.  68-3 

1.02-2 

1.  50-2 

2.  36-2 

3.  55-2 

65 

1681.0 

6.  26-4 

6. 03-4 

5.  60-4 

5.  41-4 

5.  71-4 

7.  13-4 

1694.  3 

6.  62-3 

7.  61-3 

1.00-2 

l.  48-2 

2.  32-2 

3.  48-2 

66 

1750.  8 

6.  24-4 

6.  06-4 

5.71-4 

5.  75-4 

6.  33-4 

8.  08-4 

1765.  1 

6.  58-3 

7.  55-3 

9.  94-3 

1. 46-2 

2.  28-2 

3.  40-2 

67 

1822.  2 

6.  25-4 

6.  11-4 

5.  92-4 

6.  12-4 

6.  96-4 

9.  06-4 

1837. 5 

6.  52-3 

7. 48-3 

9.  83-3 

1.  44-2 

2.  24-2 

3.  33-2 

68 

1894.  9 

6.  26-4 

6. 17-4 

6.  09-4 

6.  51-4 

7.  59-4 

1.00-3 

1911.3 

6.  46-3 

7. 40-3 

9.  71-3 

1. 42-2 

2.  20-2 

3.  26-2 

69 

1969.  1 

6.  29-4 

6.  24-4 

6.  28-4 

6.  95-4 

8.  23-4 

t.  10-3 

1986.  6 

6.  39-3 

7.31-3 

9.  60-3 

1.39-2 

2.  15-2 

3.  18-2 

70 

2044.  7 

6.  32-4 

6.31-4 

6.  43-4 

7.  08-4 

8.  86-4 

1.  19-3 

2063.  4 

6.  32-3 

7.  22-3 

9.  43-3 

1.37-2 

2.  11-2 

3.  11-2 

71 

2121.  7 

6.  36-4 

6.  41-4 

6.61-4 

7.  44-4 

9.  49-4 

1.  29-3 

2141.  7 

6.  24-3 

7. 12-3 

9.  28-3 

1.34-2 

2.  07-2 

3.  03-2 

72 

2200.  2 

6.  41-4 

6.  50-4 

6.81-4 

7.  81-4 

1.  01-3 

1.39-3 

2221.  5 

6.  16-3 

7.  02-3 

9.  13-3 

1.32-2 

2.  02-2 

2.  96-2 

73 

2280.  2 

6.  46-4 

6.61-4 

7.  03-4 

0.  20-4 

1.  08-3 

1.  49-3 

2302.  9 

6.  07-3 

6.  91-3 

8.  97-3 

1.29-2 

1.98-2 

2.  88-2 

74 

2361.  6 

6.  53-4 

6.71-4 

7.  26-4 

8.  62-4 

1.  16-3 

1.60-3 

2385.  8 

5.  97-3 

6. 80-3 

8.81-3 

1.27-2 

1.93-2 

2.  81-2 

75 

2444.  6 

6.  61-4 

6.  85-4 

7.  53-4 

9.  21-4 

1.  25-3 

1.74-3 

2470.  3 

5.  88-3 

6. 68-3 

0.  64-3 

1.  24-2 

1.89-2 

2.  74-2 

76 

2529.  1 

6.  72-4 

7.  06-4 

7.91-4 

9.  94-4 

1.  38-3 

1.94-3 

2556.  3 

5.  77-3 

6. 55-3 

8.  46-3 

1.21-2 

1.  84-2 

2.  66-2 

77 

2615.4 

6.  91-4 

7.  35-4 

8.  57-4 

1.  12-3 

1.61-3 

2.  29-3 

2643.  9 

5.  65-3 

6.41-3 

8.  26-3 

1. 18-2 

1.79-2 

2.  58-2 

78 

2704.  7 

7.  28-4 

8.  04-4 

1.01-3 

1.42-3 

2.  16-3 

3.  17-3 

2733.  0 

5.  52-3 

6.  26-3 

8.  04-3 

1. 15-2 

1.74-2 

2.  49-2 

79 

2799.  9 

7.  38-4 

8.  37-4 

1.  09-3 

1.  62-3 

2.  57-3 

3.  86-3 

2823.9 

5.  35-3 

6.  05-3 

7.  76-3 

1. 10-2 

1.  66-2 

2.  38-2 

80 

2900.  5 

8.  77-4 

9.  95-4 

1.30-3 

1.91-3 

3.  03-3 

4.  55-3 

2916.  5 

5.  06-3 

5.  71-3 

7.  28-3 

1.03-2 

1.  55-2 

2.  21-2 

81 

3002.  9 

1.  74-3 

2. 00-3 

2.  64-3 

3.  90-3 

6.  12-3 

9.  07-3 

3012.0 

4.  07-3 

4.  55-3 

5.  73-3 

7.  99-3 

1.  19-2 

1.  67-2 

82 

3103.  0 

4,  77-3 

5.  45-3 

7.  11-3 

1.03-2 

1.  58-2 

2.  28-2 

3113.9 

9.  26-4 

9.  72-4 

1.03-3 

1.32-3 

1.  77-3 

2.  28-3 

83 

3201.  1 

5.  24-3 

5.  96-3 

7.  71-3 

1.  10-2 

1.68-2 

2.41-2 

3222.  1 

3.  44-4 

3.  33-4 

3.  1 1-4 

3.  03-4 

3.  39-4 

3.71-4 

84 

3300.  1 

5.  19-3 

5.  89-3 

7.  59-3 

1.08-2 

1.  64-2 

2.  35-2 

3333.  6 

2.  84-4 

2.  74-4 

2.  58-4 

2.  59-4 

3.  14-4 

3. 88-4 

85 

3400.  5 

5.  10-3 

5.  78-3 

7.  43-3 

1.06-2 

1.  60-2 

2.  28-2 

3447.  8 

2. 74-4 

2. 67-4 

2.  60-4 

2.  78-4 

3.  62-4 

4.81-4 

86 

3502.  5 

5.  00-3 

5.  66-3 

7.  27-3 

1.03-2 

1.  56-2 

2.  22-2 

3564. 7 

2.  70-4 

2. 67-4 

2.  66-4 

2.  96-4 

3.  99-4 

5.  48-4 

87 

3606.  1 

4.  90-3 

5.  54-3 

7.  1 1-3 

1.  01-2 

1.  52-2 

2.  17-2 

3684.  3 

2. 66-4 

2. 65-4 

2.  69-4 

3.  07-4 

4.  24-4 

5.  92-4 

88 

3711,3 

4. 80-3 

5.  43-3 

6.  96-3 

9.  85-3 

l.  48-2 

2. 12-2 

3806.  8 

2. 62-4 

2.  62-4 

2.  70-4 

3.  14-4 

4.  39-4 

6.  19-4 

89 

3818.2 

4.71-3 

5.  32-3 

6.81-3 

9.  63-3 

1.  45-2 

2.  07-2 

3932.  0 

2.  58-4 

2. 59-4 

2.  70-4 

3.  18-4 

4. 48-4 

6. 37-4 

90 

3926.8 

4.  62-3 

5.  21-3 

6.  67-3 

9.  42-3 

1.  42-2 

2.  02-2 

4060.  2 

2.  53-4 

2. 55-4 

2.  68-4 

3.  18-4 

4.  52-4 

6. 46-4 

91 

4037.  1 

4. 52-3 

5.  10-3 

6.  53-3 

9.  21-3 

1.38-2 

1.90-2 

4191.3 

2.  49-4 

2. 51-4 

2.  65-4 

3.  18-4 

4.  52-4 

6. 50-4 

92 

4149.0 

4. 43-3 

5.  00-3 

6.  39-3 

9.  00-3 

1.  35-2 

1.94-2 

4325.  4 

2.  43-4 

2.  46-4 

2.  62-4 

3.  15-4 

4.  51-4 

6. 50-4 
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TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  ai  ittered  Electron  Energy  E'  in 

Units  of  Zen-  Rydbergs,  60  Z  < 

See  page  96  for  Explanation  of  Tables 


Al  -  MU  A1  -  M12 


z 

E 002 

E'»  01 

E'«.  03 

E'«*.  07 

E'=.  13 

E'».  28 

4  E 

m 

o 

o 

E  '=.  01 

E'«.  03 

E'».  07 

E'«.  15 

£'*.  28 

60 

1414  8 

5.  35-4 

6  02-4 

7.  24-4 

9.  65-4 

1. 39-3 

1  93-3 

1423.  1 

4. 82-4 

3.  30-4 

6.  32-4 

8. 86-4 

1.27-3 

1.79-3 

61 

1490.  9 

5.  26-4 

3.  70-4 

6.  81-4 

9.  02-4 

1.  29-3 

1.  81-3 

1499.  7 

4. 50-4 

4. 94-4 

6.  04-4 

8. 15-4 

1.  17-3 

1.63-3 

62 

1568.8 

5  01-4 

3.  42-4 

6.  43-4 

8.  49-4 

1. 21-3 

1.  70-3 

1578.  2 

4.  22-4 

4. 62-4 

3.61-4 

7.  32-4 

1.  07-3 

1.  30-3 

63 

1648. 6 

4  79-4 

5.  16-4 

6.  10-4 

8.  02-4 

1. 15-3 

1.  60-3 

1658.  6 

3. 95-4 

4. 31-4 

3.  21-4 

6.  94-4 

9.  87-4 

1.  37-3 

64 

1730.  4 

4.  58-4 

4. 93-4 

5.  81-4 

7.  61-4 

1  08-3 

1.  51-3 

1741.0 

3.  70-4 

4. 02-4 

4.  02-4 

6.  38-4 

9.  02-4 

1.  25-3 

63 

1814.  0 

4.  39-4 

4. 72-4 

3.  34-4 

7.  23-4 

1.  03-3 

1.  43-3 

1023.  3 

3.  44-4 

3. 73-4 

4.  43-4 

5,  81-4 

8.  15-4 

1.  12-3 

66 

1899.  5 

4.  22-4 

4. 52-4 

5.  29-4 

6.  89-4 

9.  78-4 

1.  36-3 

1911.  5 

3.  16-4 

3.  41-4 

4.01-4 

5.  18-4 

7,  19-4 

9. 79-4 

67 

1986.  8 

4.  05-4 

4,  34-4 

5.  07-4 

6.  58-4 

9.  33-4 

1.29-3 

1999.  5 

2.  85-4 

3. 04-4 

3.  51-4 

4.  43-4 

6.  03-4 

8.  08-4 

68 

2076.  1 

3.  91-4 

4.  18-4 

4.  87-4 

6.  31-4 

8.  93-4 

1.23-3 

2089.  5 

2.  44-4 

2.  33-4 

2.  83-4 

3.  40-4 

4,  40-4 

3.  71-4 

6? 

2167.  2 

3.  78-4 

4.  03-4 

4.  69-4 

6.  07-4 

8.  60-4 

1.  19-3 

2181. 3 

l.  85-4 

1.  83-4 

1.  79-4 

1.  79-4 

1.  86-4 

2.  08-4 

70 

2260.  3 

3.  66-4 

3. 91-4 

4.  33-4 

3.  88-4 

8.  34-4 

1.  13-3 

2274.  6 

4.  40-4 

4. 68-4 

5.  46-4 

7.  42-4 

1.  17-3 

1.  84-3 

71 

2355.  1 

3  58-4 

3. 82-4 

4.  46-4 

5.  76-4 

8.  19-4 

1.  13-3 

2367  9 

1.33-3 

1.  51-3 

1.  98-3 

2.  98-3 

4.  88-3 

7.  61-3 

72 

2451.9 

3.  52-4 

3, 77-4 

4.  40-4 

5.  73-4 

8.  18-4 

1.  13-3 

246  6 

l.  34-3 

1. 76-3 

2,  34-3 

3.  55-3 

5.  82-3 

9.  03-3 

73 

2550.  5 

3.  52-4 

3.  78-4 

4  45-4 

5.  83-4 

8.  41-4 

1.  16-3 

2^37.  5 

t.  48-3 

1. 70-3 

2.  26-3 

3.  42-3 

5.  61-3 

8.  69-3 

74 

2651.  0 

3.  63-4 

3. 92-4 

4.  67-4 

6.  22-4 

9.  08-4 

1.  27-3 

2655.  3 

1.  32-3 

1.  51-3 

2.01-3 

3.  05-3 

5,  00-3 

7.  73-3 

75 

2753.  4 

4.  10-4 

4. 49-4 

3.  49-4 

7.  55-4 

1.  12-3 

1.  61-3 

2733.  1 

1.  12-3 

1.  28-3 

1.69-3 

2.  56-3 

4.  19-3 

6.  47-3 

76 

2857  0 

1  15-3 

1.  33-3 

1.  77-3 

2.  68-3 

4.  39-3 

6.  73-3 

2857.  5 

2.  36-4 

2.  42-4 

2.  60-4 

3.  04-4 

3,  85-4 

4.  96-4 

77 

2961.  8 

0.  60-4 

9.  71-4 

1.  29-3 

1.  93-3 

3.  16-3 

4.  87-3 

2962.  8 

4.  14-4 

4.  54-4 

5.  63-4 

7.  81-4 

1.  17-3 

1.  68-3 

78 

3068.  0 

9  74-4 

1.  11-3 

1.  49-3 

2.  23-3 

3.  64-3 

5.  32-3 

3070.  7 

2.  04-4 

2.  05-4 

2.  10-4 

2.  39-4 

3. 19-4 

4.  35-4 

79 

3175.8 

9. 37-4 

1.07-3 

1.  43-3 

2.  16-3 

3.  31-3 

5.  34-3 

3181.  3 

1.  60-4 

1.  35-4 

1. 43-4 

1.36-4 

1.37-4 

1.  55-4 

80 

3286.  5 

8. 74-4 

9.  98-4 

1.  33-3 

2.  01-3 

3.  26-3 

4. 96-3 

3293.  2 

1.  56-4 

1.  32-4 

1.  43-4 

1.36-4 

1.  34-4 

1.  46-4 

81 

3399,  8 

0.  23-4 

9.  44-4 

1.  23-3 

1. 89-3 

3, 05-3 

4.  63-3 

3406.  7 

1.  51-4 

1. 45-4 

1.38-4 

1.  30-4 

1.  28-4 

1.  40-4 

82 

3516.0 

7.  79-4 

8.  93-4 

1.  18-3 

1.  78-3 

2.  87-3 

4.  34-3 

3521.  8 

1.  43-4 

1. 40-4 

1.32-4 

1.23-4 

1.30-4 

1.  53-4 

83 

3635.  7 

6.  92-4 

7  92-4 

1.  04-3 

1.  33-3 

2.  48-3 

3.  72-3 

3637.  9 

1.89-4 

1.  90-4 

2. 07-4 

2.  50-4 

3. 54-4 

3.  18-4 

84 

3756.3 

4. 35-4 

5.  07-4 

6.  50-4 

9.  50-4 

1.  53-3 

2. 34-3 

3737.  5 

3.  88-4 

4.31-4 

5.  40-4 

7.  62-4 

1.  16-3 

1.68-3 

85 

3879.  2 

6. 69-4 

7.  65-4 

1.01-3 

1.  31-3 

2.  43-3 

3.  68-3 

3879.  4 

1.  38-4 

1.  32-4 

1.27-4 

1.22-4 

1.21-4 

1.  35-4 

86 

4002.  4 

2.  87-4 

3.  13-4 

3.  78-4 

5.  13-4 

7.  53-4 

1.  07-3 

4005.  6 

4.  02-4 

3.  45-4 

7.  04-4 

1.04-3 

1.67-3 

2.  55-3 

87 

4127.  2 

2.  37-4 

2.  78-4 

3.31-4 

4. 41-4 

6. 37-4 

8. 97-4 

4135.  0 

4.  77-4 

5.  38-4 

6.  95-4 

1.02-3 

1.65-3 

2.  51-3 

88 

4253,  8 

2.  40-4 

2.  58-4 

3.  05-4 

4. 02-4 

5.  76-4 

0.  07-4 

4267.  4 

4. 48-4 

5.  02-4 

6. 45-4 

9.  46-4 

1.  52-3 

2.  33-3 

89 

4382.  2 

2.  29-4 

2. 44-4 

2.  88-4 

3. 76-4 

5.  36-4 

7.  50-4 

4402.  9 

3.  38-4 

3.  72-4 

4. 66-4 

6.  69-4 

1.00-3 

1.  66-3 

90 

4512.  5 

2. 19-4 

2.  34-4 

2. 73-4 

3.  58-4 

5.  07-4 

7.  09-4 

4542.  3 

4. 72-4 

5.  39-4 

7. 07-4 

1.03-3 

1.  59-3 

2. 31-3 

91 

4644,  5 

2.  12-4 

2.  26-4 

2.  64-4 

3. 43-4 

4.  85-4 

6.  77-4 

4676.  8 

1.  59-4 

1.  70-4 

1.95-4 

2.  43-4 

3. 24-4 

4. 24-4 

92 

4778.  4 

2.  05-4 

2.  19-4 

2.  55-4 

3. 30-4 

4.  67-4 

6.  51-4 

4811.3 

1.  71-4 

l.  84-4 

2.  15-4 

2.  73-4 

3. 72-4 

4.  94-4 

Z 

iE 

E'«.  002 

F'b.OI 

Al  -  M13 

E'».  03  E'«.  07 

E'».  13 

E'-.  28 

A  E 

E 002 

E'o.Ol 

Al  -  M14 

E'-.03  E'«.07 

E'o,  13 

E'».  28 

60 

1437.  8 

2.  41-4 

2. 26-4 

1.93-4 

l.  46-4 

l.  01-4 

7.  88-5 

1464.  1 

2.  45-3 

2.  85-3 

3.  89-3 

6.  01-3 

9.  94-3 

1.  55-2 

61 

1515.  9 

2.  36-4 

2.  20-4 

1.86-4 

1.37-4 

8.  83-5 

6.  18-3 

1336.  2 

2.  42-3 

2.81-3 

3.  83-3 

5.91-3 

9.  77-3 

1.  52-2 

62 

1595.  9 

2.  38-4 

2.  22-4 

I  86-4 

1.  37-4 

8.  99-5 

6.  67-5 

1610.2 

2. 38-3 

2.  77-3 

3.  77-3 

3.  81-3 

9.  59-3 

1.  50-2 

63 

1677.  9 

2.  76-4 

2.  64-4 

2.  38-4 

2.  10-4 

2.  05-4 

2.  49-4 

1686.  4 

2. 30-3 

2.  68-3 

3.  66-3 

3.  64-3 

9.  32-3 

1.  46-2 

64 

1761.3 

7.  34-4 

7.  90-4 

9.  43-4 

1.28-3 

1.  96-3 

3.  00-3 

1765.  2 

1.  81-3 

2.  12-3 

2.  90-3 

4.  48-3 

7.  41-3 

1.  16-2 

65 

1843.  5 

2.  01-3 

2. 30-3 

3.  06-3 

4.  61-3 

7.  33-3 

1.  17-2 

1849.  3 

3.  03-4 

5.  68-4 

7.  32-4 

1.07-3 

1.71-3 

2. 63-3 

66 

1926.  0 

2.  20-3 

2. 54-3 

3.  40-3 

5.  18-3 

8.  48-3 

1.32-2 

1937.  2 

2.  85-4 

3.01-4 

3.  43-4 

4. 44-4 

6.  51-4 

9.  57-4 

67 

2010,  4 

2.  22-3 

2.  37-3 

3.  46-3 

3.  28-3 

8.  64-3 

1.  34-2 

2027.  4 

2.  34-4 

2.  38-4 

2.  31-4 

2.  92-4 

3.  93-4 

3.  54-4 

68 

2096.  7 

2.  23-3 

2. 59-3 

3.  49-3 

5.  32-3 

8.  71-3 

1.  33-2 

2118. 5 

1.81-4 

1.70-4 

1.  48-4 

1.  18-4 

9.  73-3 

9.  79-3 

69 

2183.  2 

2.  24-3 

2.61-3 

3.  32-3 

5.  37-3 

8.  79-3 

1.  36-2 

2203.  1 

}.  14-4 

1.03-4 

8, 76-3 

6.  98-5 

6.  37-3 

7.  62-3 

70 

2276.  0 

1.92-3 

2. 24-3 

3.  03-3 

4.  66-3 

7.  37-3 

1.  16-2 

2294.  4 

1.  07-4 

9.  77-3 

8.  09-3 

6. 03-3 

4.  30-3 

3.  83-3 

71 

2370.  7 

9.  35-4 

1.  09-3 

1.  46-3 

2.  19-3 

3.  48-3 

3.  19-3 

2386.3 

I.  27-4 

I.  23-4 

1. 18-4 

1.  17-4 

1.32-4 

1.  64-4 

72 

2468.  7 

3.  78-4 

6.  63-4 

8.  72-4 

1.28-3 

1.  98-3 

2.  89-3 

2420.  9 

1.94-4 

2.  02-4 

2. 27-4 

2.  84-4 

4.01-4 

3.  70-4 

73 

2368.  2 

4.  48-4 

3.  09-4 

6.  37-4 

9.  43-4 

l.  43-3 

2.  07-3 

2378.  3 

3,  02-4 

3.  30-4 

4.  02-4 

3,  33-4 

8.  39-4 

1.  24-3 

74 

2669.  3 

3.  83-4 

4. 34-4 

5.  54-4 

7.  85-4 

1.  18-3 

1.  68-3 

2678.  3 

4.  28-4 

4.  78-4 

6.  03-4 

8.  66-4 

1.33-3 

2. 02-3 

75 

2772.  8 

3.  43-4 

3.  83-4 

4.  86-4 

6.  80-4 

1.01-3 

1.  43-3 

2781.  7 

3.  44-4 

6.  14-4 

7. 93-4 

1.  16-3 

1.83-3 

2.  73-3 

76 

2877.  9 

3,  13-4 

3.  48-4 

4.  33-4 

6.  05-4 

8.  91-4 

1.  23-3 

2887.  7 

6.  33-4 

7.  21-4 

9.41-4 

l.  39-3 

2. 21-3 

3.  32-3 

77 

2984.  9 

2.  91-4 

3. 23-4 

4,  00-4 

5.  53-4 

8.  03-4 

1.  13-3 

2996.6 

6.  95-4 

7.  96-4 

1.04-3 

1,  34-3 

2.  47-3 

3.  72-3 

78 

3093.  8 

2,  75-4 

3.  05-4 

3.  76-4 

5.  16-4 

7.  31-4 

1.03-3 

3108.  4 

7.  33  -4 

8.  40-4 

1. 10-3 

1.  64-3 

2.  63-3 

3. 98-3 

79 

3204.  6 

2,  64-4 

2.  92-4 

3. 60-4 

4.  91-4 

7.  12-4 

9.  89-4 

3223.  1 

7.  34-4 

8.  64-4 

1.  14-3 

1.70-3 

2.  73-3 

4.  12-3 

80 

3317.  2 

2,  36-4 

2. 83-4 

3. 30-4 

4.  74-4 

6.  84-4 

9.  48-4 

3340.  9 

7.  39-4 

8.71-4 

1. 13-3 

1.  72-3 

2.  77-3 

4.  18-3 

81 

3431,  7 

2.  30-4 

2.  76-4 

3.41-4 

4.  61-4 

6.  64-4 

9.  19-4 

3461.  6 

7.  34-4 

8. 66-4 

1.  13-3 

1.72-3 

2.  76-3 

4.  18-3 

82 

3348. 0 

2,  43-4 

2,  71-4 

3.  34-4 

4.  31-4 

6.  30-4 

8. 98-4 

3383.  3 

7.  42-4 

8. 32-4 

1.  13-3 

1.69-3 

2.  73-3 

4.  13-3 

83 

3666.  2 

2,  42-4 

2.  67-4 

3.  29-4 

4.  43-4 

6.41-4 

8. 85-4 

3712.  3 

7.  26-4 

8. 33-4 

1. 11-3 

1.  66-3 

2.  68-3 

4.  03-3 

84 

3786.2 

2.  40-4 

2.  63-4 

3. 27-4 

4.  42-4 

6.  37-4 

8,  78-4 

3842.7 

7.  06-4 

8.  10-4 

1.  08-3 

1.  62-3 

2. 61-3 

3.  93-3 

83 

3908.  1 

2.  40-4 

2.  63-4 

3. 27-4 

4.  43-4 

6.  38-4 

8.  81-4 

3976.3 

6.  83-4 

7.  83-4 

1.  04-3 

1.36-3 

2.  33-3 

3. 84-3 

86 

4031.  8 

2.  41-4 

2. 67-4 

3.31-4 

4.  49-4 

6. 49-4 

8,  98-4 

4113.3 

6.  57-4 

7.  33-4 

1.00-3 

1.  50-3 

2. 43-3 

3.  70-3 

87 

4157.3 

2.  49-4 

2.  76-4 

3.  43-4 

4.  69-4 

6.  81-4 

9. 44-4 

4233.  7 

6.  26-4 

7.  17-4 

9.  30-4 

l.  43-3 

2.  31-3 

3.  31-3 

88 

4284.  6 

2.  70-4 

3. 00-4 

3. 79-4 

3.  23-4 

7.  68-4 

1.08-3 

4397.  8 

3.  67-4 

6,  43-4 

8.  48-4 

1. 26-3 

2. 04-3 

3. 10-3 

89 

4413.  3 

3.  67-4 

4. 18-4 

3. 39-4 

7.  70-4 

1.  17-3 

1.67-3 

4342. 0 

1.76-4 

1.  78-4 

1.88-4 

2.  22-4 

3. 07-4 

4.  44-4 

90 

4343.  3 

2.  21-4 

2. 36-4 

2. 78-4 

3.  80-4 

6.  02-4 

9.  39-4 

4681.9 

9.  34-3 

8.  58-3 

7.  01-5 

4.  96-3 

3.  07-3 

2. 09-3 

91 

4683.  3 

5.  20-4 

3.  09-4 

7. 69-4 

1-  13-3 

1.81-3 

2. 73-3 

4823.2 

9.  00-3 

8.  33-3 

7. 03-3 

3.  41-3 

4.  16-3 

3.  83-3 

92 

4828.  1 

4,  96-4 

3.  61-4 

7. 29-4 

1.07-3 

1.  71-3 

2. 60-3 

4966.  7 

8.  87-3 

8. 29-3 

7.  16-3 

3.  86-3 

3.  11-3 

3.  30-3 
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TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  oi'Zjfl-  Rydbergs,  60  <  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1  -  M15  A1  -  M16 


z 

IE 

E'«.  002 

E'»,  01 

E  03 

E'«  07 

E's  13 

E'«  28 

4  E 

E  002 

E'»,  01 

E'«.  03 

E'».  07 

E  15 

60 

1498  6 

4  46-4 

4. 86-4 

5.  93-4 

8.  60-4 

1.  39-3 

2.  20-3 

1513.  5 

1.  32-3 

1.  34-3 

1.03-3 

6.  83-4 

4.  11-4 

61 

1 569.  2 

3.  93'  ; 

4. 25-4 

5.  12-4 

7.  32-4 

1.  18-3 

1.  87-3 

1592. 9 

l.  44-3 

1.  27-3 

9.  71-4 

6  40-4 

3.  79-4 

62 

1641.  7 

3.  52-4 

3.  77-4 

4.  49-4 

6.  33-4 

1.  02-3 

1.  o2-3 

1674. 2 

1.  36-3 

1.  20-3 

9.  13-4 

5  96-4 

3.  42-4 

63 

1716.2 

3  15-4 

3.  35-4 

3.  93-4 

5.  46-4 

8.  75-4 

1.  39-3 

1757.  4 

1.  27-3 

1.  12-3 

8.  46-4 

5.  37-4 

2.  85-4 

64 

1792.  5 

2  79-4 

2. 94-4 

3.  40-4 

4.  64-4 

7.  39-4 

1  17-3 

.P39.  7 

8.  40-4 

9.  69-4 

1.  31-3 

2.  09-3 

3.  61-3 

65 

1870.  8 

2.  43-4 

2.  54-4 

2.  87-4 

3.  84-4 

6.  04-4 

9.  54-4 

1921.  8 

7.  03-4 

8. 27-4 

1.  13-3 

1  88-3 

3.  31-3 

66 

1951.  2 

2  on-4 

2  14-4 

2.  35-4 

3.  03-4 

4.  72-4 

7  39-4 

2006.  2 

6.  33-4 

7.  37-4 

1.  01-3 

1.  63-3 

2.  90-3 

67 

2033.  7 

74-  » 

1  76-4 

1  87-4 

2.  34-4 

3  32-4 

5.  46-4 

2092. 9 

3.  93-4 

6.  82-4 

9.  24-4 

1.  49-3 

2.  62-3 

68 

2119.  5 

«  72-4 

1.  79-4 

2.  02-4 

2.  69-4 

4.  15-4 

6.  34-4 

2181. 8 

3.  63-4 

6.  42-4 

8.  60-4 

1.  37-3 

2.  41-3 

69 

2214. 2 

2  01-4 

2.  01-4 

2.  06-4 

2.  32-4 

3.  03-4 

4.  22-4 

2273.  1 

3.  38-4 

6. 11-4 

8.  11-4 

1.  28-3 

2  22-3 

70 

2310.  7 

1.  90-4 

1.  89-4 

1.  89-4 

’2.  04-4 

2.  36-4 

3  49-4 

2366. 8 

3.  17-4 

3.  84-4 

7.  67-4 

1.  21-3 

2.  13-3 

71 

2409.  2 

1.  82-4 

1.  79-4 

1.  7o-4 

1.  86-4 

2.  28-4 

3.07-4 

2462.  9 

4.  99-4 

3.  60-4 

7.  30-4 

1. 13-3 

2.  01-3 

72 

2509  0 

1.  74-4 

1.  71-4 

l.  67-4 

1.  73-4 

2.  09-4 

2.  78-4 

2361  5 

4.  81-4 

3. 38-4 

6.  98-4 

1.  09-3 

1.  90-3 

73 

2612  5 

1  68-4 

l.  64-4 

1.  39-4 

1.  63-4 

1.  94-4 

2.  56-4 

2662.  7 

4.  63-4 

5.  18-4 

6.  70-4 

1.  04-3 

1.  81-3 

74 

2717.3 

1.  62-4 

1.  58-4 

1  32-4 

1.  53-4 

1.  82-4 

2.  39-4 

2766. 4 

4.  49-4 

3.  00-4 

6.  43-4 

9.  96-4 

1.  73-3 

75 

2824.  1 

1.  57-4 

1.  53-4 

X.  46-4 

1.  <18-4 

l.  73-4 

2.  26-4 

2872. 8 

4.  34-4 

4.  82-4 

6.  20-4 

9.  36-4 

t.  66-3 

76 

2933.  1 

1.  51-4 

1. 47-4 

1.  41-4 

1.  42-4 

1.  65-4 

2.  14-4 

2*31.  9 

4,  20-4 

4.  66-4 

3.  98-4 

9.  21-4 

1.  59-3 

77 

3044.  2 

1  47-4 

1.  43-4 

1.  36-4 

1.  36-4 

1.  58--. 

2.  05-4 

3093.  8 

4.03-4 

4.  50-4 

5,  79-4 

8  91-4 

1.  54-3 

7b 

3157.  3 

1.  42-4 

l.  33-4 

1.  32-4 

1.  31-4 

1.  52-4 

1.  97-4 

3208.  6 

3.  91-4 

4.  35-4 

5  62-4 

8.  66-4 

1.  50-3 

79 

3272.  6 

1  38-4 

1.  34-4 

l.  27-4 

1  27-4 

1.  47-4 

1. 91-4 

3326.  3 

3.  78-4 

4.  21-4 

3.  48-4 

0.  49-4 

1.  47-3 

80 

3390.  0 

1.  34-4 

1.  30-4 

1.  24-4 

1.  24-4 

1.  43-4 

1.  83-4 

3446. 9 

3.  66-4 

4.  11-4 

5.  41-4 

8.  45-4 

1.  46-3 

81 

3509.  6 

1.  30-4 

1. 26-4 

1.  21-4 

1.  21-4 

1.  40-4 

1.  82-4 

3370.  7 

3.  61-4 

4.  09-4 

3.  46-4 

0. 62-4 

1.  50-3 

82 

3631.  3 

1.  27-i, 

1.  23-4 

1.  18-4 

1.  19-4 

1.  38-4 

1. 80-4 

3699.  3 

3. 71-4 

4. 31-4 

5.  98-4 

9. 67-4 

1.  69-3 

83 

3755.  1 

1.  24-4 

;.  20-4 

1.  16-4 

1.  17-4 

i.  39-4 

1.  82-4 

3824.  4 

3.  61-4 

4. 96-4 

3. 78-4 

2.  30-4 

1.  55-4 

84 

3881.  1 

1.  21-4 

1. 18-4 

1.  13-4 

1.  18-4 

l.  41-4 

1.  86-4 

3947.  9 

3.  47-4 

4.  80-4 

3.  60-4 

2.  23-4 

l.  17-4 

85 

4009.  2 

1.  20-4 

1. 17-4 

1.  13-4 

1.  21-4 

1.  48-4 

1. 98-4 

4073.  4 

3.  30-4 

4.  66-4 

3. 49-4 

2. 18-4 

1.  11-4 

86 

4139.  5 

1.20-4 

1.  19-4 

1.  19-4 

1.  29-4 

i.  64-4 

2.  24-4 

4200.  7 

5.  13-4 

4.  53-4 

3. 39-4 

2.  12-4 

1.  09-4 

87 

4272.  0 

1.  25-4 

1.26-4 

l.  33-4 

1.  34-4 

2.  09-4 

2. 94-4 

4330.  0 

5.  01-4 

4.  40-4 

3.  30-4 

2.  07-4 

1.07-4 

88 

4406.  7 

1.61-4 

1. 71-4 

2.  01-4 

2.  69-4 

4.  04-4 

3.  95-4 

4461.2 

4.  87-4 

4.  29-4 

3.  22-4 

2. 03-4 

1.  07-4 

89 

4547.2 

5.  32-4 

6.  15-4 

8.31-4 

1.27-3 

2. 07-3 

3. 16-3 

4394.  3 

6.  73-4 

4. 18-4 

3.  15-4 

2. 00-4 

1.07-4 

90 

4697.  9 

6.01-4 

6. 93-4 

9.  30-4 

1.  41-3 

2. 30-3 

3.  31-3 

4729.  3 

4.  63-4 

4. 08-4 

3.  08-4 

1.96-4 

1.  07-4 

91 

4 

6.  12-4 

7.  03-4 

9.  39-4 

1.  41-3 

2.  30-3 

3.  52-3 

4866. 2 

4.  51-4 

3. 98-4 

3.01-4 

1.  93-4 

1.06-4 

92 

UCo.  0 

4.  43-4 

3  92-4 

2.  98-4 

1.  95-4 

1.  13-4 

7.49-5 

5012.9 

7.  17-4 

8.  20-4 

1.08-3 

1.60-3 

2.  57-3 

A1  -  M17 


A1  -  M18 


Z 

A  E 

E '*».  002 

E'«.  01 

E'=  03 

E'«,  07 

E  13 

E'“.  28 

A  E 

E'».  002 

E'«.  01 

E'=.  03 

E 07 

E'*.  15 

60 

1521.  8 

1.96-2 

2.  08-2 

2.  36-2 

2.  86-2 

3.  66-2 

4.  63-2 

1532.  3 

8.  32-4 

9.  80-4 

1.  39-3 

2.  28-3 

3.  98-3 

6: 

1601.  4 

1.92-2 

2. 04-2 

2.  34-2 

2.  86-2 

3.  69-2 

4.  73-2 

1606. 3 

9.  41-4 

9. 64-4 

1.  05-3 

1.32-3 

1.  97-3 

62 

1681.  5 

1.  06-2 

1.  16-2 

1.  40-2 

1.84-2 

2.  37-2 

3. 54-2 

1683. 8 

9.  45-3 

9. 70-3 

1.  03-2 

1.  12-2 

1.  26-2 

63 

1739.  6 

1.  61-3 

1.88-3 

2.  39-3 

4.  02-3 

6. 64-3 

1.  05-2 

1767.  3 

1.83-2 

1. 93-2 

2.  13-2 

2.  32-2 

3.  10-2 

6* 

1842.  4 

1.29-3 

l.  18-3 

1.00-3 

8. 73-4 

9.  02-4 

1. 16-3 

1852.  8 

1.  89-2 

1. 99-2 

2.  24-2 

2.  65-2 

3.  29-2 

63 

1929.  6 

1,  19-3 

1.  06-3 

8.  16-4 

5.  56-4 

3.  64-4 

3.  01-4 

1940.3 

1.89-2 

2. 00-2 

2.  25-2 

2.  66-2 

3.  32-2 

66 

2018  6 

1.  13-3 

9.  98-4 

7.  65-4 

5.  09-4 

3  12-4 

2. 34-4 

2029.  8 

1.  08-2 

1.  99-2 

2.  24-2 

2.  65-2 

3.  32-2 

67 

2109.  5 

1.  07-3 

9. 48-4 

7.  23-4 

4.  75-4 

2.  82-4 

2. 00-4 

2121.2 

1.  87-2 

1.  97-2 

2.  22-2 

2.  63-2 

3.  29-2 

68 

2202.  3 

1.  02-3 

9. 03-4 

6.  86-4 

4.  47-4 

2.  38-4 

1.  76-4 

2214.  3 

1.  85-2 

1.  95-2 

2.  20-2 

2.61-2 

3.  26-2 

69 

2297.  0 

9.  75-4 

0.61-4 

6.  52-4 

4.  21-4 

2.  37-4 

1.  56-4 

2309.  7 

1.82-2 

1.  93-2 

2.  17-2 

2.  57-2 

3.  22-2 

70 

2393.  6 

9.  32-4 

8.  21-4 

6.  21-4 

3.  98-4 

2.  22-4 

1.  40-4 

2406.  9 

1.  80-2 

1. 90-2 

2.  14-2 

2.  54-2 

3.  17-2 

71 

2492.  2 

8.91-4 

7.  85-4 

5.  92-4 

3.  77-4 

2.  06-4 

1.  23-4 

2306.  0 

1.  78-2 

1. 88-2 

2.  11-2 

2,  50-2 

3.  12-2 

72 

2592,  7 

8.  33-4 

7.  31-4 

3.  63-4 

3.  38-4 

1.  93-4 

1,  13-4 

2607.  0 

1.  75-2 

1.  83-2 

2.  08-2 

2.  46-2 

3.  07-2 

73 

2695.  1 

8.  17-4 

7. 19-4 

5.  40-4 

3.  40-4 

1.  80-4 

1.  02-4 

2710.  0 

1.  72-  - 

1.  82-2 

2.  04-2 

2.  42-2 

3.  02-2 

74 

2799.  4 

7.  84-4 

6. 89-4 

3.  17-4 

3.  24-4 

1.  69-4 

9.  23-5 

2814. 9 

1.  69-2 

1.  79-2 

2.  01-2 

2. 38-2 

2.  96-2 

75 

2903.  6 

7.  32-4 

6.61-4 

4  93-4 

3.  09-4 

l.  59-4 

8.  43-3 

2921. 7 

1.  66-2 

1.  76-2 

1.97-2 

2.  33-2 

2.  91-2 

76 

3013.8 

7.  23-4 

6.  35-4 

4.  73-4 

2.  95-4 

1.  50-4 

7.  74-3 

3030.  5 

1.  64-2 

1.  73-2 

1.  94-2 

2.  29-2 

2.  85-2 

77 

3123.  9 

6.  93-4 

6.  10-4 

4.  56-4 

2.  83-4 

1.  42-4 

7.  18-3 

3141. 2 

1.  61-2 

1.  70-2 

1.  90-2 

2.  23-2 

2.  80-2 

78 

3235.  8 

6.  69-4 

5.  88-4 

4.  38-4 

2.  71-4 

1.  36-4 

6.  75-5 

3253. 8 

1.  58-2 

1.  66-2 

t.  86-2 

2.  20-2 

2.  74-2 

79 

3349.  8 

6.  45-4 

3.  66-4 

4.  22-4 

2.  61-4 

1.  31-4 

6.  51-S 

3368.  4 

1.  55-2 

1.  63-2 

1.  83-2 

2.  16-2 

2.  68-2 

80 

3463.  6 

6.  22-4 

3.  46-4 

4.  07-4 

2.  33-4 

1.  28-4 

6.  66-3 

3484. 9 

1.  52-2 

1.  60-2 

1.  79-2 

2.  11-2 

2.  62-2 

81 

3583.  3 

3.  98-4 

3.  26-4 

3.  93-4 

2.  31-4 

1.  38-4 

9.  02-5 

3603.  3 

1.  49-2 

1.  37-2 

1.73-2 

2.  06-2 

2.  33-2 

82 

3700.  9 

5.  83-4 

3.  12-4 

3.  81-4 

2.  35-4 

1.  13-4 

3.  40-3 

3723.  8 

1.  46-2 

1.  53-2 

1.  71-2 

2.  01-2 

2.  48-2 

83 

3827.  8 

3.  43-4 

6. 35-4 

8.  77-4 

1.  38-3 

2.  34-3 

3.  62-3 

3046. 1 

1.41-2 

1.  48-2 

1.64-2 

1.  92-2 

2.  33-2 

84 

3961.7 

3.  15-3 

3. 48-3 

4.  28-3 

3.  76-3 

8.  30-3 

1.  16-2 

3969. 8 

1.  12-2 

1. 17-2 

1.  27-2 

1.  44-2 

1.  70-2 

85 

4095.  0 

1.  13-2 

1.  22-2 

1.39-2 

1.  70-2 

2.  19-2 

2.  78-2 

4099.  3 

2.  59-3 

2. 62-3 

2.  67-3 

2.  76-3 

2.  90-3 

86 

4223.  9 

1.29-2 

1.36-2 

1.  53-2 

1.  84-2 

2.  32-2 

2.  90-2 

4239.  i 

9.  11-4 

9.  07-4 

9.  09-4 

9.  38-4 

1.  04-3 

87 

4334.  1 

1.29-2 

1.  36-2 

1.  53-2 

1.  82-2 

2.  28-2 

2. 84-2 

4382. 9 

6.  23-4 

6.  24-4 

6.  36-4 

6.  91-4 

8.  46-4 

88 

4486.  2 

1.  27-2 

1.  34-2 

1.  50-2 

1.  79-2 

2, 24-2 

2.  78-2 

4530.  3 

5.  11-4 

5.  13-4 

3.  32-4 

6.  02-4 

7.  86-4 

89 

4620.  2 

1.25-2 

1.  32-2 

1.  47-2 

1.  75-2 

2.  18-2 

2.  72-2 

4682.  0 

4.  43-4 

4. 47-4 

4.  71-4 

5.  30-4 

7.  52-4 

90 

4736.  1 

1.22-2 

1. 29-2 

1.  44-2 

I.  71-2 

2.  13-2 

2.  63-2 

4837.  4 

3.  89-4 

3.  95-4 

4.  23-4 

3.  11-4 

7.  28-4 

91 

4894.  0 

1.  19-2 

1. 26-2 

i.  41-2 

1.67-2 

2.  08-2 

2.  38-2 

4996.  9 

3.  34-4 

3. 42-4 

3.  77-4 

4.  77-4 

7.  15-4 

92 

5033.  8 

1.  16-2 

1.  22-2 

1.  36-2 

1.  61-2 

1.  99-2 

2.  48-2 

3160.  3 

2.  70-4 

2. 84-4 

3.31-4 

4.  56-4 

7.  41-4 

E'».  28 

2.  87-4 
2.  57-4 

2.  18-4 
t.  54-4 
5.  90-3 

5.  47-3 
4.  80-3 
4,  34-3 

4.  00-3 

3.  71-3 

3.  48-3 
3.  28-3 
3.  10-3 
2.  95-3 
2.  8 1-3 

2.  69-3 
2.  58-3 
2.  49-3 
2.  42-3 
2.  37-3 

2.  36-3 
2.  41-3 

2.  70-3 
1.  22-4 

6.  47-5 

5.  79-5 
5.  69-5 
5.  74-5 

5.  87-5 
6  06-5 

6.  28-5 
6.  42-5 

3.  89-3 


E'«.  28 

6.  62-3 
3.  05-3 

1.  39-2 

3.  81-2 

4.  09-2 

4.  15-2 
4.  14-2 
4.  11-2 
4.  07-2 
4.  02-2 

3.  96-2 
3.  90-2 
3.  83-2 
3.  76-2 
3.  68-2 

3.  61-2 
3. 54-2 
3.  46-2 
3.  38-2 
3.  31-2 

3.  23-2 
3.  14-2 
3.  04-2 

2.  87-2 
2.  01-2 

3.  09-3 
1.24-3 
1.  11-3 
i.  09-3 
1.  08-3 

1.  07-3 
1.  09-3 
1.  17-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zeir  Rydbergs,  60  Z  «£  92 
See  page  96  for  Explanation  of  Tables 


Al  -  MX9 


ai  -  nso 


z 

A  E 

E  *•  002 

E 01 

E'*».  03 

£'«.  07 

E  '«*„  15 

E'«.  28 

AE 

E' 

«.  002 

E' 

*.  01 

E' 

a.  03 

E  07 

E 13 

E'».  28 

60 

1346  3 

4  39-2 

4  63-2 

5  26-2 

6  28-2 

7  90-2 

9.  78-2 

1677.  3 

3. 

30-4 

3. 

90-4 

4. 

87-4 

6.  93-4 

I.  08-3 

1.  62-3 

61 

1627  8 

4.  16-2 

4  41-2 

4  99-2 

5  99-2 

7  34-2 

9.  41-2 

1759  8 

3. 

40-4 

3. 

79-4 

4. 

72-4 

6.  73-4 

1.03-3 

1.  57-3 

62 

1711  4 

3  92-2 

4.  16-2 

4.  72-2 

5  65-2 

7  13-2 

8.  92-2 

1844.  2 

3. 

31-4 

3. 

68-4 

4 

58-4 

6.  54-4 

1.  02-3 

1.  52-3 

63 

1797  1 

3  70-2 

3  92-2 

4  45-2 

5.  33-2 

6.  72-2 

8  44-2 

1930  5 

3. 

21-4 

3. 

38-4 

4. 

45-4 

6.  35-4 

9.  93-4 

1.  48-3 

64 

1884.  8 

3  49-2 

3.  70-2 

4.  20-2 

5.  02-2 

6.  33-2 

7.  96-2 

2016.  8 

3. 

12-4 

3. 

48-4 

4. 

32-4 

6.  18-4 

9.  66-4 

1.  43-3 

63 

1974  6 

3  30-2 

3  30-2 

3.  96-2 

4  74-2 

5.  97-2 

7  31-2 

2108  9 

3. 

03-4 

3. 

39-4 

4. 

21-4 

6  01-4 

9.  39-4 

1.  39-3 

66 

2066.  5 

3.  12-2 

3  31-2 

3.  74-2 

4.  47-2 

5.  63-2 

7.  08-2 

2201  0 

2. 

95-4 

3 

30-4 

4. 

10-4 

5.  86-4 

9.  14-4 

1.  35-3 

67 

2160.  3 

2.  95-2 

3. 13-2 

3  54-2 

4.  23-2 

5.  32-2 

6.  69-2 

2295  0 

2. 

96-4 

3. 

21-4 

4. 

00-4 

3.  71-4 

8.  91-4 

1.  31-3 

68 

2256.  6 

2.  80-2 

2.  96-2 

3  33-2 

4.  00-2 

3.  03-2 

6.  32-2 

2391  0 

2. 

90-4 

3. 

13-4 

3 

90-4 

3.  38-4 

8.  68-4 

1.  27-3 

69 

2334  8 

2  66-2 

2  81-2 

3  18-2 

3.  79-2 

4.  76-2 

3.  98-2 

2488.  8 

2. 

80-4 

3. 

03-4 

3. 

82-4 

3.  43-4 

8.  47-4 

1.  24-3 

70 

2433.  0 

2.  32-2 

2.  67-2 

3  01-2 

3.  39-2 

4  31-2 

3.  66-2 

2588.  6 

2. 

73-4 

2. 

99-4 

3. 

74-4 

5.  34-4 

8.  28-4 

1.  21-3 

71 

2357.  4 

2.  40-2 

2  54-2 

2  86-2 

3.  41-2 

4.  27-2 

3.  36-2 

2690.  3 

2. 

66-4 

2 

92-4 

3. 

66-4 

3.  23-4 

8.  09-4 

1.  18-3 

72 

2661  9 

2  28-2 

2  41-2 

2.  72-2 

3.  24-2 

4.  06-2 

3.  08-2 

2793.  8 

2. 

60-4 

2 

86-4 

3. 

39-4 

5.  13-4 

7.  92-4 

1.  16-3 

73 

2768.  5 

2.  17-2 

2  30-2 

2.  59-2 

3.  08-2 

3.  86-2 

4.  83-2 

2899.  3 

2. 

34-4 

2. 

81-4 

3. 

53-4 

5.  04-4 

7  77-4 

1.  13-3 

74 

2877.  2 

2  07-2 

2. 19-2 

2.  47-2 

2.  93-2 

3.  67-2 

4,  59-2 

3006,  7 

2. 

49-4 

2. 

76-4 

3. 

48-4 

4.  96-4 

7.  62-4 

1.  11-3 

75 

2988.  1 

1  98-2 

2  09-2 

2  33-2 

2.  79-2 

3  30-2 

4.  36-2 

3116. 0 

2. 

45-4 

2. 

72-4 

3. 

43-4 

4.  88-4 

7.  49-4 

1.  09-3 

76 

3101  1 

1.  89-2 

2.  00-2 

2  23-2 

2.  67-2 

3.  34-2 

4.  15-2 

3227  2 

2 

41-4 

2. 

68-4 

3. 

38-4 

4.  81-4 

7.  37-4 

1.  07-3 

77 

3216  3 

1  81-2 

1  91-2 

2.  15-2 

2.  53-2 

3.  18-2 

3.  96-2 

3340.  2 

2 

38-4 

2. 

65-4 

3. 

34-4 

4.  75-4 

7.  26-4 

1.  05-3 

78 

3333.  7 

1  73-2 

1  83-2 

2  05-2 

2.  43-2 

3.  04-2 

3.  78-2 

3453.  2 

2. 

35-4 

2. 

62-4 

3. 

31-4 

4.  70-4 

7  15-4 

1.  03-3 

79 

3453.  2 

1.  66-2 

1  75-2 

1  96-2 

2.  33-2 

2.  91-2 

3.  61-2 

3372.  0 

2. 

33-4 

2. 

60-4 

3. 

28-4 

4.  63-4 

7  06-4 

1.  02-3 

80 

3374.  8 

1  59-2 

1.  68-2 

1.  88-2 

2.  23-2 

2.  78-2 

3.  43-2 

3690.  7 

2. 

31-4 

2. 

38-4 

3. 

25-4 

4.  60-4 

6.  97-4 

1.  00-3 

81 

3698.  7 

1  53-2 

1  61-2 

1.  81-2 

2.  14-2 

2.  67-2 

3.  31-2 

3811.  3 

2. 

29-4 

2. 

36-4 

3. 

23-4 

4.  36-4 

6.  90-4 

9.  89-4 

82 

3824.  8 

1  47-2 

1.  55-2 

1.  73-2 

2.  05-2 

2.  36-2 

3.  17-2 

3933.  8 

2. 

28-4 

2 

34-4 

3. 

21-4 

4.  53-4 

6.  82-4 

9.  77-4 

83 

3953.  0 

1.  41-2 

1.  49-2 

1  66-2 

1.  97-2 

2.  46-2 

3. 04-2 

4058.  1 

2. 

27-4 

2 . 

53-4 

3. 

20-4 

4.  49-4 

6.  76-4 

9.  66-4 

84 

4083.  5 

1.  36-2 

1.  43-2 

1  60-2 

1.  89-2 

2.  36-2 

2.  92-2 

4184.  2 

2. 

26-4 

2. 

52-4 

3. 

18-4 

4.  47-4 

6.  70-4 

9.  55-4 

83 

4216.  2 

1.  31-2 

1. 38-2 

1  54-2 

1.  02-2 

2.  27-2 

2.  81-2 

4312.  2 

2. 

25-4 

2. 

51-4 

3. 

17-4 

4.  44-4 

6.  64-4 

9.  45-4 

86 

4331  1 

1.  26-2 

1. 33-2 

1  48-2 

1.  73-2 

2.  18-2 

2.  70-2 

4442.  1 

2. 

24-4 

2. 

30-4 

3. 

15-4 

4.  41-4 

6.  58-4 

9.  33-4 

87 

4488.  3 

1 .  22-2 

1. 28-2 

1.  43-2 

1  69-2 

2.  10-2 

2.61-2 

4573  7 

2. 

24-4 

2 

49-4 

3. 

14-4 

4.  38-4 

6.  52-4 

9.  26-4 

88 

4627  8 

1  18-2 

1.  24-2 

1  38-2 

1.  63-2 

2.  03-2 

2  51-2 

4707.  2 

2. 

23-4 

2. 

48-4 

3. 

13-4 

4.  33-4 

6.  46-4 

9.  16-4 

89 

4769.  5 

1  14-2 

1  20-2 

1  33-2 

1.  38-2 

1.96-2 

2. 42-2 

4842.  5 

2. 

22-4 

2. 

47-4 

3. 

11-4 

4.  32-4 

6.  40-4 

9.  06-4 

90 

4913.  4 

1.  10-2 

1  16-2 

1.  29-2 

1.  32-2 

1.  89-2 

2.  34-2 

4979.  5 

2. 

21-4 

2. 

46-4 

3. 

08-4 

4.  27-4 

6.  32-4 

8,  94-4 

91 

5059.  7 

1.  07-2 

1.  12-2 

1  25-2 

1.  47-2 

1.  82-2 

2.  26-2 

5118.  4 

2. 

18-4 

2. 

43-4 

3. 

03-4 

4. 22-4 

6. 23-4 

8.  80-4 

92 

3208.  3 

1.  04-2 

1  09-2 

1.21-2 

1.  43-2 

1.  76-2 

2.  18-2 

5259.  0 

2. 

15-4 

2. 

39-4 

2. 

99-4 

4.  14-4 

6.  11-4 

8.  62-4 

Z 

AE 

E  '**.  002 

E  '*».  01 

Al  -  M21 

E 03  E' 

«.  07 

E  13 

E'*.  28 

A  E 

E'-.  002 

E'».  01 

Al  -  M22 

E'=.  03  E 07 

E'.,  15 

E'».  28 

60 

1771.  9 

3.  06-4 

2.  84-4 

2.  33-4 

1. 

63-4 

9.  47-5 

5.  60-5 

1776.  1 

2.  59-3 

2.  93-3 

3.  78-3 

5.  39-3 

8.  21-3 

1.  20-2 

61 

1058.  3 

2.  96-4 

2.  75-4 

2.  28-4 

1. 

65-4 

1.  06-4 

7.  67-5 

1863.  1 

2.  57-3 

2.  90-3 

3.  73-3 

5.  29-3 

8.  01-3 

1.  17-2 

62 

1947.  2 

2.  88-4 

2  68-4 

2.  26-4 

1. 

69-4 

1.  20-4 

1.  01-4 

1952.  1 

2.  54-3 

2.  86-3 

3.  67-3 

3.  18-3 

7.  82-3 

1.  14-2 

63 

2037  9 

2.  82-4 

2  64-4 

2.  26-4 

1. 

73-4 

1.  35-4 

1.  26-4 

2043. 2 

2.  50-3 

2.  82-3 

3.  60-3 

5.  07-3 

7.  63-3 

1.  11-2 

64 

2130.  6 

2  78-4 

2.  61-4 

2.  26-4 

1. 

83-4 

1.  51-4 

1.  52-4 

2136.  3 

2.  47-3 

2. 78-3 

3.  54-3 

4. 96-3 

7.  44-3 

1.  08-2 

65 

2225.  4 

2.  74-4 

2.  58-4 

2.  27-4 

1. 

90-4 

1.  67-4 

1.  77-4 

2231.  6 

2.  43-3 

2.  73-3 

3.  47-3 

4.  85-3 

7,  26-3 

1.05-2 

66 

2322.  3 

2  71-4 

2  37-4 

2.  29-4 

1. 

97-4 

1.  82-4 

2.  02-4 

2328.  9 

2.  39-3 

2.  68-3 

3. 40-3 

4. 74-3 

7.  07-3 

1.  02-2 

67 

2421.  3 

2.  69-4 

2.  36-4 

2.  *M-4 

2. 

05-4 

1  97-4 

2.  25-4 

2428.  4 

2.  33-3 

2.  64-3 

3. 34-3 

4. 63-3 

6,  89-3 

9.  90-3 

60 

2522.  3 

2.  67-4 

2.  33-4 

2.  33-4 

2. 

12-4 

2.  12-4 

2.  47-4 

2330.  0 

2.  31-3 

2.  39-3 

3.  27-3 

4. 53-3 

6  71-3 

9.  62-3 

69 

2625  4 

2.  65-4 

2.  34-4 

2.  33-4 

2. 

19-4 

2.  25-4 

2.  68-4 

2633.  6 

2.  27-3 

2. 54-3 

3. 20-3 

4. 42-3 

6.  54-3 

9.  35-3 

70 

2730.  6 

2.  63-4 

2.  33-4 

2.  37-4 

2. 

25-4 

2.  38-4 

2.  88-4 

2739.  4 

2.  23-3 

2.  49-3 

3.  13-3 

4.  31-3 

6.  37-3 

9.  08-3 

71 

2837.  9 

2.  61-4 

2. 33-4 

2.  39-4 

2. 

31-4 

2.  50-4 

3.  03-4 

2847.  4 

2.  19-3 

2.  44-3 

3. 06-3 

4.21-3 

6.  20-3 

8.  82-3 

72 

2947.  3 

2.  59-4 

2.  32-4 

2.  41-4 

2. 

36-4 

2.  61-4 

3.  22-4 

2957.  5 

2.  14-3 

2.  39-3 

2.  99-3 

4.  11-3 

6.  04-3 

8.  56-3 

73 

3058.  8 

2.  58-4 

2.  52-4 

2.  43-4 

2. 

41-4 

2.  70-4 

3.  36-4 

3069. 7 

2.  10-3 

2.  34-3 

2.  93-3 

4.  01-3 

5.  88-3 

8.  32-3 

74 

3172.  5 

2.  56-4 

2.  51-4 

2.  44-4 

2. 

46-4 

2.  79-4 

3.  50-4 

3184. 1 

2.  06-3 

2. 29-3 

2. 86-3 

3.91-3 

5.  72-3 

8.  08-3 

73 

3283,  2 

2  55-4 

2.  30-4 

2.  45-4 

2. 

30-4 

2.  87-4 

3.  62-4 

3300.  6 

2.  02-3 

2.  24-3 

2.  80-3 

3.  82-3 

5.  58-3 

7.  85-3 

76 

3406.  1 

2.  33-4 

2.  49-4 

2.  46-4 

2. 

54-4 

2.  95-4 

3.  72-4 

3419.  4 

1 .  97-3 

2.  20-3 

2.  73-3 

3.  73-3 

5.  43-3 

7.  63-3 

77 

3526.  1 

2.  51-4 

2.  49-4 

2.  46-4 

2. 

57-4 

3.  01-4 

3.  81-4 

3540.  3 

1.  93-3 

2. 15-3 

2.  67-3 

3.  63-3 

5.  29-3 

7.  42-3 

78 

3648.  3 

2.  49-4 

2.  47-4 

2.  47-4 

2. 

59-4 

3.  07-4 

3.  90-4 

3663. 4 

I.  89-3 

2.  10-3 

2.  61-3 

3.  35-3 

5,  15-3 

7.  21-3 

79 

3772.  6 

2.  48-4 

2. 46-4 

2.  47-4 

2. 

62-4 

3. 11-4 

3.  97-4 

3788. 7 

1.  83-3 

2.  06-3 

2. 55-3 

3. 46-3 

5.  02-3 

7.  02-3 

80 

3899.  1 

2.  46-4 

2.  43-4 

2.  47-4 

2. 

63-4 

3. 15-4 

4.  03-4 

3916. 2 

1.  81-3 

2.  01-3 

2.  49-3 

3.  38-3 

4.  89-3 

6.  83-3 

81 

4027.  7 

2.  44-4 

2.  43-4 

2.  47-4 

2 

63-4 

3. 18-4 

4.  08-4 

4043.  9 

1 .  77-3 
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2.  43-3 

3. 30-3 

4.  77-3 

6.  64-3 

82 

4158.  5 

2. 42-4 

2.  42-4 

2.  46-4 

2. 

66-4 

3. 21-4 

4.  12-4 

4177.  8 

1.  74-3 

1. 92-3 

2.  38-3 

3. 22-3 

4.  64-3 

6.  47-3 

83 

4291.  5 
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2.  40-4 

2.  45-4 

2. 

66-4 

3. 23-4 

4.  13-4 

4312.  0 
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3.  14-3 

4.  53-3 
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84 

4426.  6 
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2.  44-4 

2. 
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4448. 4 

1.  66-3 

1.  84-3 
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83 
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2. 
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86 
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2. 
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87 
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88 
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89 
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5164. 3 

1.  49-3 

1.  63-3 

2.  02-3 

2.  72-3 

3.  90-3 

5.  43-3 

90 
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1.  46-3 

1.  61-3 

1.  97-3 

2.  66-3 

3.  81-3 

3.  30-3 

91 

3434.  7 

2.21-4 

2.  23-4 

2.  33-4 

2. 

61-4 

3.  24-4 

4.  23-4 

3467.  1 

1.  43-3 

1.  37-3 

1. 93-3 

2.  59-3 

3  72-3 

5.  19-3 

92 

3507.  7 

2.  18-4 

2.21-4 

2.  31-4 

2. 

59-4 

3. 23-4 

4.  22-4 

3621.  8 

1.  40-3 

1.  54-3 

1.89-3 

2. 94-3 

3.  63-3 

3.  07-3 
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TABLE  IV.  Collision  Strengths  9.  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  £'  in 

Units  of  Z’a-  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  M23  A1  -  M24 


z 

A  E 

E  '**.  002 

E 01 

E 03 

E'*.  07 

E'«.  15 

E 28 

4  E 

E'=.  002 

E  01 

E 'c.  03 

m 

a 

o 

NJ 

E'=.  13 

E'».  28 

60 

1786, 7 

2  01-4 

1  95-4 

1.  87-4 

1  89-4 

2.  12-4 

2.  72-4 

1882.  7 

8.  60-4 

9.  69-4 

1.  25-3 

1.  80-3 

2.  80-3 

4.  21-3 

61 

1878. 5 

1  95-4 

1.  90-4 

1  86-4 

1.  96-4 

2.  33-4 

3.  13-4 

1978.  6 

B  42-4 

9.  47-4 

1.  22-3 

1.  75-3 

2.  73-3 

4.  09-3 

62 

1972  7 

1. 89-4 

1  86-4 

1. 84-4 

1.  98-4 

2.  45-4 

3.  32-4 

2077.  2 

8.  22-4 

9.  24-4 

1  19-3 

1  70-3 

2.  65-3 

3.  96-3 

63 

2069.  6 

1. 84-4 

1.  81-4 

1.  80-4 

1.  97-4 

2.  49-4 

3  40-4 

2178.  3 

8  01-4 

9.  01-4 

1.  13-3 

1.  65-3 

2.  37-3 

3.  84-3 

64 

2169.  1 

1  79-4 

1. 76-4 

1.  76-4 

1.  94-4 

2  49-4 

3.  40-4 

2282.  5 

7.  80-4 

8. 77-4 

1. 12-3 

1  60-3 

2.  49-3 

3.  71-3 

65 

2271. 2 

1  74-4 

1, 71-4 

1.  71-4 

1  91-4 

2.  46-4 

3.  37-4 

2389.  3 

7.  39-4 

8. 52-4 

1.  09-3 

1.  33-3 

2.  41-3 

3.  39-3 

66 

2376. 0 

1  65-4 

1.  65-4 

1.  66-4 

1.  86-4 

2.  41-4 

3.  31-4 

2498.  9 

7.  37-4 

8. 27-4 

1.  06-3 

1.  50-3 

2.  33-3 

3.  46-3 

67 

2483.  5 

1.  39-4 

1.  60-4 

1.  61-4 

1  81-4 

2.  35-4 

3.  23-4 

2611.  3 

7.  14-4 

8. 02-4 

1.02-3 

1.  46-3 

2.  23-3 

3.  34-3 

68 

2593.  7 

1.  34-4 

1  55-4 

1.  56-4 

1.  76-4 

2.  29-4 

3.  13-4 

2726.  7 

6.  92-4 

7. 76-4 

9.  89-4 

1.  41-3 

2.  18-3 

3.  22-3 

6? 

2706.  7 

1.  49-4 

1.  50-4 

1.  51-4 

1.  71-4 

2.  23-4 

3.  06-4 

2843.  0 

6.  70-4 

7.  31-4 

9.  36-4 

1.  36-3 

2.  10-3 

3.  10-3 

70 

2822.  5 

1  44-4 

1  45-4 

1.  47-4 

1.  66-4 

2.  16-4 

2.  97-4 

2966.  3 

6  48-4 

7.  26-4 

9.  23-4 

1  31-3 

2.  02-3 

2.  98-3 

71 

2941,  2 

1.  39-4 

1.  41-4 

1.  42-4 

1.  61-4 

2.  09-4 

2.  88-4 

3090.  6 

6,  25-4 

7.  01-4 

8.  91-4 

1.  26-3 

1.  95-3 

2.  87-3 

72 

3062.  8 

1.  33-4 

1.  36-4 

1.  38-4 

1.  56-4 

2.  03-4 

2.  79-4 

3218.  0 

6.  03-4 

6.  76-4 

8.  59-4 

1.  22-3 

1.  87-3 

2.  76-3 

73 

3187,  3 

1. 30-4 

1.  32-4 

1.  33-4 

1.  32-4 

l.  96-4 

2.  70-4 

3348.  6 

5.  82-4 

6.  52-4 

8  27-4 

1.  17-3 

1.  80-3 

2.  65-3 

74 

3314.  8 

1.  26-4 

1.  26-4 

1.  29-4 

1.  47-4 

1.  90-4 

2.  62-4 

3482.  4 

5.  60-4 

6, 28-4 

7.  97-4 

1.  13-3 

1.  73-3 

2.  55-3 

75 

3445.  4 

1.  22-4 

1. 22-4 

1.  25-4 

1.  43-4 

1.  84-4 

2.  33-4 

3619.  4 

3.  39-4 

6. 04-4 

7. 66-4 

1.  09-3 

1.  66-3 

2.  45-3 

76 

3379.  0 

1.  18-4 

1.  18-4 

1.  21-4 

1.  38-4 

1.  78-4 

2.  45-4 

3759.  8 

5.  19-4 

5.  81-4 

7.  36-4 

1.  04-3 

1.  60-3 

2.  35-3 

77 

3713.  8 

1.  14-4 

1.  13-4 

1.  17-4 

1.  32-4 

1.  72-4 

2.  37-4 

3903.  6 

4.  98-4 

5. 38-4 

7.  07-4 

1.  00-3 

1.  34-3 

2.  25-3 

78 

3855.  8 

1.  11-4 

1.  11-4 

1.  14-4 

1.  28-4 

1.  66-4 

2.  30-4 

4030.  8 

4.  78-4 

5.  35-4 

6.  79-4 

9.61-4 

1.  47-3 

2.  16-3 

79 

3999.  0 

1.  07-4 

1.  08-4 

1.  10-4 

1.  24-4 

1.  61-4 

2.  23-4 

4201.  5 

4.  59-4 

3.  13-4 

6.  31-4 

9.  22-4 

1.  41-3 

2.  07-3 

80 

4145.  3 

1.  04-4 

1. 04-4 

1.  07-4 

1.  20-4 

1.  36-4 

2.  16-4 

4335.  8 

4.  40-4 

4. 92-4 

6  24-4 

8.  83-4 

1.  33-3 

1.  99-3 

81 

4295.  5 

1.  01-4 

1.  01-4 

1.  04-4 

1.  17-4 

1.  31-4 

2.  09-4 

4313. 8 

4.  21-4 

4. 71-4 

3.  98-4 

8.  46-4 

1.  30-3 

1.  91-3 

82 

4448.  8 

9.  79-5 

9.  82-5 

1.  01-4 

1.  13-4 

1.  46-4 

2.  02-4 

4675.  5 

4.  03-4 

4. 31-4 

5.  72-4 

8  10-4 

1.  24-3 

1.  83-3 

83 

4603.  7 

9.  30-5 

9. 53-5 

9.  80-5 

1.  10-4 

1.  42-4 

1.  96-4 

4841.  0 

3.  85-4 

4.  31-4 

5.  47-4 

7.  75-4 

1.  19-3 

1.  75-3 

84 

4766.  1 

9.  22-5 

9. 25-5 

9.  51-5 

1.  06-4 

1.  37-4 

1.  90-4 

5010.  5 

3.  68-4 

4.  12-4 

5.  23-4 

7.  42-4 

1.  14-3 

1.  68-3 

85 

4930.  2 

8  95-5 

8.  98-3 

9.  24-5 

1.  03-4 

1.  33-4 

1.  85-4 

3183.  9 

3. 51-4 

3.  93-4 

4.  99-4 

7.  09-4 

1.  09-3 

1.  60-3 

86 

3098.  0 

8.  70-3 

8.  73-3 

8.  97-5 

1.  00-4 

1. 29-4 

1.  79-4 

3361.  5 

3.  35-4 

3.  75-4 

4.  76-4 

6.  77-4 

1.04-3 

1.  54-3 

87 

3269.  6 

8.  45-5 

8. 48-5 

8.  72-3 

9.  73-5 

1.25-4 

1.  74-4 

3543.  2 

3. 19-4 

3.  57-4 

4. 54-4 

6.  46-4 

9.  94-4 

1.47-3 

88 

3445.  1 

8. 22-3 

8. 24-3 

8.  48-5 

9.  45-3 

1.  22-4 

1. 69-4 

3729.  3 

3. 04-4 

3.  40-4 

4. 33-4 

6.  16-4 

9.  50-4 

1  41-3 

89 

3624.  6 

7. 99-5 

8.  02-5 

8. 24-3 

9.  18-5 

1. 18-4 

1.  64-4 

3919.  7 

2. 89-4 

3.  24-4 

4.  12-4 

5.  87-4 

9. 08-4 

1.  35-3 

90 

5808.  1 

7.  77-5 

7.  80-5 

8.  01-5 

8  92-5 

1. 15-4 

1.  59-4 

6114.6 

2. 75-4 

3. 08-4 

3.  92-4 

5.  59-4 

8. 67-4 

1.  29-3 

91 

5995.9 

7.  56-5 

7. 59-5 

7.  78-5 

8.  67-5 

1.  12-4 

1.  55-4 

6314.2 

2. 61-4 

2. 93-4 

3. 73-4 

5.  33-4 

8. 28-4 

i.  24-3 

92 

6187.9 

7. 36-5 

7.  42-5 

7.  57-5 

8.  48-5 

1. 09-4 

1. 51-4 

6518.  5 

2.  48-4 

2. 78-4 

3.  54-4 

5.  07-4 

7.  90-4 

1.  19-3 

A1  -  M25  Al  -  M2 6 


Z 

£E 

E'«.  002 

E'«  01 

E '=.  03 

E'».  07 

E'».  13 

E'=.  28 

A  E 

E'=.  002 

E'n.01 

E'«*.  03 

£  '«*.  07 

E'**.  13 

E'«.  28 

60 

1988.  1 

1.  92-4 

2. 04-4 

2.  39-4 

3.  24-4 

5.  10-4 

8.  05-4 

2004.  1 

2.  16-4 

2.  32-4 

2.  81-4 

4.  05-4 

6.  90-4 

1.  15-3 

61 

2085.  6 

1.  88-4 

1.  99-4 

2.  34-4 

3.  18-4 

5.  04-4 

7.  90-4 

2103. 2 

2.  10-4 

2.  25-4 

2.  71-4 

3.  92-4 

6.  72-4 

1.  10-3 

62 

2185.  7 

1.  84-4 

1. 93-4 

2.  29-4 

3.  12-4 

4.  97-4 

7.  74-4 

2204. 9 

2.  03-4 

2. 18-4 

2.  61-4 

3.  78-4 

6.  51-4 

1.  06-3 

63 

2288. 4 

1.  79-4 

1. 90-4 

2.  24-4 

3.  06-4 

4.  89-4 

7.  58-4 

2309.  4 

1.  97-4 

2. 10-4 

2.  52-4 

3.  65-4 

6.  30-4 

1.  01-3 

64 

2393.  8 

1.  75-4 

1. 86-4 

2.  19-4 

3.  00-4 

4.  80-4 

7.  41-4 

2416.  6 

1.  91-4 

2.  03-4 

2.  43-4 

3.  52-4 

6.  08-4 

9.  72-4 

63 

2501.9 

1.  71-4 

1.82-4 

2.  15-4 

2.  94-4 

4.  70-4 

7.  24-4 

2526.  7 

1.  85-4 

1.  97-4 

2.  34-4 

3.  39-4 

5.  83-4 

9.  30-4 

66 

2612.  8 

1.67-4 

1. 78-4 

2.  10-4 

2.  88-4 

4.  61-4 

7.  07-4 

2639.  7 

1.  79-4 

1.  90-4 

2.  26-4 

3.  26-4 

5.  62-4 

8.  90-4 

67 

2726.  4 

1.  64-4 

1.  74-4 

2.  06-4 

2.  83-4 

4.  31-4 

6.  90-4 

2753.  3 

1.  73-4 

1.  84-4 

2.  18-4 

3.  14-4 

5.  39-4 

8.  52-4 

68 

2842.  8 

1.  60-4 

1.  71-4 

2.  01-4 

2.  77-4 

4.  41-4 

6.  73-4 

2874.  3 

1.68-4 

1. 78-4 

2.  11-4 

3.  02-4 

5.  16-4 

8.  14-4 

69 

2962. 1 

1.  36-4 

l  67-4 

1  97-4 

2.  71-4 

4.  31-4 

6.  37-4 

2996.  2 

1.63-4 

1.  72-4 

2.  03-4 

2.  90-4 

4.  94-4 

7.  78-4 

70 

3084.  2 

1.  53-4 

1.  63-4 

1.  93-4 

2. 63-4 

4.  20-4 

6.  40-4 

3121.  0 

1.  38-4 

1. 67-4 

1.97-4 

2.  79-4 

4.  72-4 

7.  44-4 

71 

3209.  3 

1.  49-4 

1.  60-4 

1.  89-4 

2.  6c  -4 

4.  10-4 

6.  24-4 

3249. 0 

1.  53-4 

1.  61-4 

1.  90-4 

2.  68-4 

4.  51-4 

7.  10-4 

72 

3337.  4 

1.  46-4 

1.  56-4 

1.  83-4 

2.  34-4 

4.  00-4 

6.  08-4 

3380.  2 

1.  48-4 

1.  56-4 

1.  83-4 

2.  38-4 

4.  31-4 

6.  78-4 

73 

3468.  5 

1.  43-4 

1.  53-4 

1.  81-4 

2.  49-4 

3.  91-4 

5.  92-4 

3514.  5 

1.  44-4 

1.  52-4 

1.77-4 

2.  48-4 

4.  11-4 

6.  47-4 

74 

3602.  7 

1.  40-4 

1. 49-4 

1.77-4 

2.  43-4 

3.  81-4 

5.  77-4 

3632.  2 

1.  40-4 

1. 47-4 

1.  72-4 

2.  38-4 

3.  93-4 

6.  18-4 

73 

3740.  0 

1.  37-4 

1.  46-4 

1.  74-4 

2.  38-4 

3.  72-4 

3.  62-4 

3793.  1 

1.  36-4 

1.  43-4 

1.  66-4 

2.  29-4 

3.  75-4 

5.  90-4 

76 

3880.  3 

1.34-4 

1.  43-4 

1.  70-4 

2. 32-4 

3.  62-4 

5.  48-4 

3937.  5 

1.  33-4 

1.  39-4 

1.  61-4 

2.  20-4 

3.  57-4 

5.  63-4 

77 

4024.  3 

1.  31-4 

1.  40-4 

1.  66-4 

2  27-4 

3.  53-4 

3.  34-4 

4085.  3 

1.29-4 

1.  35-4 

1.  56-4 

2.  12-4 

3.  41-4 

5.  37-4 

78 

4171.3 

1.28-4 

1.  37-4 

1.  63-4 

2.  22-4 

3.  44-4 

5.  20-4 

4236.  6 

1.  26-4 

1.32-4 

1.  51-4 

2.  04-4 

3. 25-4 

3.  12-4 

79 

4321.7 

1.23-4 

1. 34-4 

1.  39-4 

2.  17-4 

3.  36-4 

3,  06-4 

4391.  6 

1.  23-4 

1.  29-4 

1.47-4 

1.  97-4 

3.  10-4 

4.  89-4 

80 

4475.  3 

1.  22-4 

1.  31-4 

1.  56-4 

2. 12-4 

3.  27-4 

4.  93-4 

4330. 2 

1.  21-4 

1. 26-4 

1.  43-4 

1.  90-4 

2. 96-4 

4.  66-4 

81 

4632.  8 

1.  20-4 

1.  28-4 

1.  53-4 

2.  07-4 

3.  19-4 

4.  80-4 

4712. 6 

1.  18-4 

1.  23-4 

1.39-4 

1.83-4 

2. 83-4 

4.  43-4 

82 

4793.  6 

1.  17-4 

1.  26-4 

1.49-4 

2. 03-4 

3.  11-4 

4.  68-4 

4878. 9 

1.  15-4 

1.  20-4 

1.  33-4 

1.  77-4 

2.  70-4 

4.  24-4 

83 

4938.  1 

1.  13-4 

1.  23-4 

1.  46-4 

1.  9B-4 

3.  03-4 

4.  36-4 

3049.  0 

1.  13-4 

1. 18-4 

1.32-4 

1.  71-4 

2.  58-4 

4.  03-4 

84 

5126.3 

1.  12-4 

1.  20-4 

1.  43-4 

1.  93-4 

2.  95-4 

4.  44-4 

5223.  2 

1.  11-4 

1.  15-4 

1.28-4 

1.  65-4 

2.  47-4 

3.  86-4 

85 

3298.  3 

1.  10-4 

1. 17-4 

1. 40-4 

1.89-4 

2.  88-4 

4.  32-4 

3401. 3 

1.  09-4 

1.  13-4 

1.26-4 

1.60-4 

2.  37-4 

3.  69-4 

86 

3474.  2 

1.  07-4 

1. 15-4 

1.  37-4 

1.84-4 

2.  80-4 

4.  21-4 

5384.  0 

1.08-4 

1.  11-4 

1. 23-4 

1.  54-4 

2.  27-4 

3.  32-4 

87 

5654.  0 

1.  05-4 

1. 12-4 

1.  33-4 

1.80-4 

2.  73-4 

4.  10-4 

5770. 8 

1.  06-4 

1. 09-4 

1.  20-4 

1. 49-4 

2. 18-4 

3.  36-4 

88 

5837.  8 

1.  03-4 

1. 10-4 

1.30-4 

1.75-4 

2. 66-4 

3.  99-4 

3962.  0 

1.  05-4 

1.07-4 

1. 17-4 

1.  45-4 

2.  10-4 

3.21-4 

89 

6023.  9 

1.  00-4 

1. 07-4 

1.  27-4 

1.71-4 

2. 59-4 

3.  88-4 

6137.  8 

1.  03-4 

1.  06-4 

1. 13-4 

1.  40-4 

2.  02-4 

3.  07-4 

90 

6218.  1 

9.  79-3 

1.  03-4 

1.  24-4 

1.  67-4 

2.  32-4 

3. 77-4 

6338.  2 

1.  02-4 

1.03-4 

1. 13-4 

1.  36-4 

1.95-4 

2. 93-4 

91 

6414.8 

9.  36-3 

1.02-4 

1.  21-4 

1.  62-4 

2.  46-4 

3.  67-4 

6563.  4 

1.02-4 

1.  03-4 

1.  11-4 

1.  32-4 

1.  88-4 

2.  80-4 

92 

6615.  8 

9.  33-5 

9. 98-3 

1.  18-4 

1.  38-4 

2.  39-4 

3.  57-4 

6773.  6 

1.  01-4 

1.02-4 

1. 09-4 

1.  29-4 

1.82-4 

2.  68-4 
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E'».  28 

3.  27-4 
3.  09-4 
2.  91-4 
2. 74-4 
2. S8-4 

2. 42-4 
2.  27-4 
2.  13-4 
1.  99-4 
1.  87-4 

1.  73-4 
1. 64-4 
1.  S3-4 
1. 44-4 
1.  35-4 

1.  27-4 
l.  19-4 
1.  13-4 
1.  06-4 
1.  01-4 

9.  53-5 
9.  05-5 
8.  61-5 
8.  21-5 
7.  84-5 

7.  49-5 
7. 18-5 
6.  88-5 
6.  61-5 
6.  36-5 

6.  12-5 
5.  90-5 
5.  70-5 
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2.  93-4 
2.  83-4 
2.  72-4 
2.  61-4 
2.  51-4 

2. 40- 4 

2.  29-4 
2. 19-4 
2. 07-4 
1.  96-4 

1.  83-4 
1.  73-4 
1.  62-4 
1.  51-4 
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1.  30-4 
1.  21-4 
1.  13-4 
1.  03-4 
9.  7Q-3 

9.  13-3 
8.  39-5 
8.  09-5 
7.  63-3 
7.  25-5 

6.  88-5 
6. 36-3 
6.  26-5 
5.  99-5 

3.  74-3 

3.  31-3 
3.  30-3 
3.  10-5 
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TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Z?ir  Rydbergs,  60  Z  92 
See  page.  96  for  Explanation  of  Tables 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Ziff  Rydbergs,  60  Z  =$  92 
See  page  96  for  Explanation  of  Tables 
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3.  36-4 

2.  99-4 

2.  30-4 

1.  47-4 

7.  31-5 

3.  28-5 

63 

1813.  8 

2.  84-4 

2.  59-4 

2.  07-4 

1.  36-4 

6.  81-5 

3.  02-3 

1823.  8 

3.  34-4 

2.  97-4 

2. 28-4 

1.  46-4 

7,  27-5 

3.  27-3 

66 

1899.  3 

2.  75-4 

2.  51-4 

2.  00-4 

1.  31-4 

6.  57-3 

2.  92-5 

1909.  8 

3.  35-4 

2.  99-4 

2.  30-4 

1. 46-4 

7.31-5 

3.  29-5 

67 

1986.  7 

2.  66-4 

2. 43-4 

1.  94-4 

1.  27-4 

6.  34-5 

2.  81-5 

1997.  7 

3.  41-4 

3.  04-4 

2.  34-4 

1.  49-4 

7.  47-5 

3.  37-5 

60 

2075.  9 

2.  38-4 

2. 33-4 

1.  87-4 

1.  23-4 

6.  12-3 

2.  72-5 

2087.  4 

3.  31-4 

3.  13-4 

2.  41-4 

1. 54-4 

7.  74-5 

3.  49-5 

69 

2167.  1 

2.  30-4 

2. 28-4 

1.  81-4 

1.  19-4 

3.  91-5 

2.  62-5 

2179. 0 

3.  66-4 

3. 27-4 

2.  52-4 

1.  62-4 

8.  13-5 

3.  68-3 

70 

2260.  1 

2.  43-4 

2.  21-4 

1.  73-4 

1.  15-4 

3.  70-5 

2.  33-5 

2272.  4 

3.  83-4 

3. 42-4 

2.  64-4 

1.  70-4 

8.  55-5 

3.  88-5 

71 

2333.  0 

2.  35-4 

2  14-4 

1.  70-4 

1.  11-4 

3.  51-5 

2.  43-5 

2367.  6 

3.  93-4 

3.  53-4 

2.  73-4 

1.  76-4 

8  89-5 

4.  03-5 

72 

2451.  7 

2.  28-4 

2. 07-4 

1.  64-4 

1.  07-4 

5.  31-5 

2.  36-3 

2464.  7 

3.  99-4 

3.  57-4 

2.  76-4 

1.  78-4 

9.  01-5 

4.  09-5 

73 

2530.  4 

2.  20-4 

2. 00-4 

1.  58-4 

1.  03-4 

3.  12-3 

2.  27-3 

2563.  9 

3.  93-4 

3.  52-4 

2.  73-4 

1.  76-4 

8.  89-5 

4.  04-5 

74 

2650.  9 

2.  13-4 

1.  93-4 

1.  53-4 

9.  93-5 

4.  93-3 

2.  18-5 

2665.  2 

3.  79-4 

3.  39-4 

2. 63-4 

1.  69-4 

8.  56-5 

3.  89-5 

73 

2753.  3 

2.  06-4 

1.  87-4 

1.  47-4 

9.  36-5 

4.  74-5 

2.  10-3 

2768.  7 

3.  57-4 

3.  19-4 

2.  47-4 

1.  59-4 

8.  03-5 

3.  65-5 

76 

2857.  5 

1.  99-4 

1.  80-4 

1.  42-4 

9.  21-5 

4.  56-3 

2.  02-5 

2874.  2 

3.  27-4 

2.  93-4 

2.  26-4 

1.  45-4 

7.  32-5 

3.  32-5 

77 

2963.  6 

1.  92-4 

1. 74-4 

1.  37-4 

8.  87-3 

4.  39-3 

1.  94-5 

2981. 6 

2.  94-4 

2. 62-4 

2.  02-4 

1.  30-4 

6.  50-5 

2.  94-5 

78 

3071.6 

1.  85-4 

1. 68-4 

1.  32-4 

8.  55-3 

4.  22-3 

1.  86-5 

3090  9 

2.  61-4 

2. 33-4 

1.  79-4 

1.  14-4 

5.  71-5 

2.  57-5 

79 

3181.  5 

1.  79-4 

1. 62-4 

1.28-4 

8.  24-5 

4.  07-5 

1.  79-5 

3201.9 

2.  33-4 

2.  07-4 

1.  59-4 

1.01-4 

5.  04-5 

2.  27-5 

80 

3293.  2 

1.  73-4 

1.  37-4 

1.  23-4 

7.  95-3 

3. 92-5 

1.  73-5 

3314. 8 

2.  11-4 

1 . 88-4 

1.  44-4 

9.  12-5 

4.  52-5 

2.  03-5 

81 

3406.  8 

1 .  68-4 

1.  52-4 

1.  19-4 

7.  68-3 

3.  79-5 

1.  67-5 

3429. 4 

1.  94-4 

1.73-a 

1.  32-4 

8.  35-5 

4.  13-5 

1.84-5 

62 

3522.  2 

1.  63-4 

1. 47-4 

1.  15-4 

7.  43-5 

3.  66-5 

1.  61-5 

3545.  9 

1.  81-4 

1.  61-4 

1.23-4 

7.  75-5 

3.  82-5 

1.70-5 

83 

3639.  5 

1.  58-4 

l.  43-4 

1.  12-4 

7.  19-5 

3.  54-5 

1.  55-5 

3664.  1 

1.  71-4 

1.  51-4 

1.  15-4 

7.  28-5 

3.  58-5 

1.  59-5 

84 

3758.  6 

1.  53-4 

1.  38-4 

1.  08-4 

6.  96-5 

3. 42-3 

1.  50-5 

3784.  2 

1.  62-4 

1. 44-4 

1. 09-4 

6.  89-5 

3.  39-5 

1.  50-5 

83 

3879.  6 

1.  49-4 

1.  34-4 

1.  03-4 

6.  74-3 

3.31-5 

1.  46-3 

3906.  0 

1.  53-4 

1.  37-4 

1.04-4 

6. 57-5 

3.  22-5 

1.  43-3 

86 

4002.  4 

1. 44-4 

1.31-4 

1.  02-4 

6.  54-5 

3.  21-3 

1.  41-3 

4029.  7 

1.  48-4 

1.32-4 

1.00-4 

6.  29-5 

3.  08-5 

1.  36-3 

87 

4127.  1 

1.  40-4 

1.  27-4 

9. 90-3 

6.  34-3 

3. 12-5 

1.  37-5 

4133.  2 

1.  43-4 

1.  27-4 

9.  63-5 

6.  04-5 

2.  96-5 

1.  31-3 

88 

4233.  7 

1.37-4 

1.  23-4 

9.  62-3 

6.  16-5 

3.  03-5 

1.  33-3 

4282.  5 

1.  38-4 

1.  22-4 

9.  29-5 

5.  83-5 

2.  85-5 

1.26-5 

89 

4382.  0 

1.33-4 

1.20-4 

9.  36-5 

5.  99-5 

2. 94-5 

1.  29-5 

4411.6 

1.34-4 

1.  18-4 

8.  99-5 

5.  63-5 

2.  75-5 

1.22-5 

90 

4512.  2 

1.  30-4 

1.  17-4 

9.  10-5 

5.  82-5 

2.  85-3 

1.  23-5 

4542.  4 

1.  30-4 

1.  15-4 

8.71-5 

5.  45-5 

2.  66-5 

1.  18-5 

91 

4644.  3 

1.26-4 

1.  14-4 

8. 86-5 

5.  66-5 

2.  78-3 

1.22-5 

4675.  0 

1.26-4 

1. 12-4 

8.  45-5 

5.  29-5 

2.  58-5 

1. 14-3 

92 

4778.  2 

1.23-4 

1.  11-4 

8. 63-5 

3.  51-5 

2.  70-5 

1.  18-5 

4809.  4 

1.  23-4 

1.  09-4 

8.  22-5 

5.  14-5 

2.  51-5 

1.  11-5 

Z 

AE 

E'«.  002 

E  '■*.  01 

A1  -  N15 

£'-.03  E'«.  07 

E'«.  15 

E  28 

A  E 

E'-.  002 

E'*.  01 

A1  -  N16 

E 03  E'-.  07 

E'«.  13 

E'».  28 

60 

1438.7 

2.  45-4 

2.  21-4 

1.  72-4 

1.  10-4 

3.  35-5 

2.  26-3 

1463.  7 

5.  61-4 

5.  04-4 

3.  94-4 

2.  58-4 

1.  33-4 

6.  06-5 

61 

1516.8 

2.  40-4 

2. 16-4 

1.  68-4 

1.  08-4 

5.  23-5 

2.  22-5 

1333.  9 

5.  29-4 

4.  75-4 

3.  72-4 

2.  43-4 

1.  25-4 

3.  69-5 

62 

1596.9 

2.  38-4 

2.  14-4 

1.  67-4 

1.  07-4 

3.  21-5 

2.  22-3 

1610. 1 

4. 97-4 

4.  46-4 

3.  49-4 

2.  28-4 

1.  17-4 

5.  32-5 

63 

1678.9 

2.  47-4 

2. 22-4 

1.  73-4 

1.  11-4 

3.  43-5 

2.  34-5 

1686. 3 

4.  58-4 

4.  12-4 

3.  22-4 

2.  10-4 

1.  08-4 

4. 89-3 

64 

1762.  5 

3.  23-4 

2.  92-4 

2.  28-4 

1.  47-4 

7.  34-5 

3.  26-3 

1765.  1 

3.  59-4 

3.  23-4 

2.  53-4 

1. 66-4 

8.  43-5 

3.  78-5 

65 

1844.7 

4.  27-4 

3.  83-4 

2.  98-4 

I.  94-4 

9. 90-5 

4.  49-3 

1849.  5 

2.  69-4 

2.  43-4 

1.93-4 

1.28-4 

6.  40-3 

2.  82-3 

66 

1927.  5 

3.  93-4 

3. 52-4 

2.  74-4 

1.  78-4 

9.  11-3 

4.  12-5 

1936. 4 

4.  63-4 

4.  25-4 

3.  44-4 

2.  32-4 

1.  21-4 

5.  49-5 

67 

2012.  4 

3.  56-4 

3. 19-4 

2.  49-4 

1.62-4 

8.  23-5 

3.  72-3 

2023.  2 

3.  53-4 

3.  08-4 

4.  14-4 

2.81-4 

1.  48-4 

6.  76-3 

68 

2099.  7 

3.  17-4 

2.  84-4 

2.  21-4 

1.  43-4 

7.  29-3 

3.  28-3 

2111.  5 

3.  33-4 

4. 90-4 

3.  99-4 

2. 71-4 

1.  42-4 

6.  51-3 

69 

2189.  3 

2.  75-4 

2. 46-4 

1.  91-4 

1.24-4 

6.  28-5 

2.  82-5 

2202.  0 

3.  10-4 

4.  69-4 

3.81-4 

2.  39-4 

1.  36-4 

6.  21-3 

70 

2281.3 

2.  34-4 

2.  09-4 

1.  62-4 

1.03-4 

3.  28-3 

2.  33-3 

2294.  8 

4.  89-4 

4. 49-4 

3. 63-4 

2.  47-4 

1.  30-4 

3.  94-5 

71 

2375.  7 

1.98-4 

1. 77-4 

1.  36-4 

8.  77-3 

4.  40-5 

1.  95-5 

2390.  1 

4.  69-4 

4. 31-4 

3.  30-4 

2.  37-4 

1.  24-4 

3.  69-3 

72 

2472.  6 

1.72-4 

1.  53-4 

1.  18-4 

7.  36-3 

3.  77-3 

1.  66-5 

2487. 9 

4.  51-4 

4. 14-4 

3.  36-4 

2. 28-4 

1.  19-4 

5.  47-3 

73 

2571.8 

1.  57-4 

1. 40-4 

1.  07-4 

6.  86-5 

3.  42-5 

1.  50-3 

2588.  2 

4.  33-4 

3. 99-4 

3.  24-4 

2. 19-4 

1.  15-4 

5.  26-5 

74 

2673. 2 

1.  52-4 

1.  33-4 

1  04-4 

6.  64-5 

3.  30-5 

1.  45-3 

2691. 2 

4.  19-4 

3. 83-4 

3.  12-4 

2. 11-4 

1.  10-4 

5.  07-5 

75 

2777.  1 

1.  33-4 

1.39-4 

1.  07-4 

6.  84-3 

3.  42-5 

1.  30-3 

2796.  8 

4.  04-4 

3.  71-4 

3.01-4 

2.  04-4 

1.  07-4 

4.  90-5 

76 

2883.  4 

1.  67-4 

1.  49-4 

1.  13-4 

7.  43-5 

3.  74-3 

1.  66-3 

2903.  1 

3.91-4 

3.  58-4 

2.91-4 

1.  97-4 

1.  03-4 

4.  74-3 

77 

2992.  3 

1.83-4 

1.  65-4 

1.28-4 

8.  28-3 

4.  19-5 

1.  87-5 

3016.  3 

3.  77-4 

3. 46-4 

2.81-4 

1.  90-4 

9.  96-5 

4.  39-5 

78 

3104.  1 

2.  02-4 

1.  81-4 

1.  40-4 

9.  11-5 

4.  63-3 

2.  08-3 

3130.  3 

3.  63-4 

3. 35-4 

2.  72-4 

1. 84-4 

9.  64-3 

4.  45-5 

79 

3218.  8 

2.  13-4 

1.  93-4 

1.  50-4 

9.  74-3 

4.  96-5 

2.  24-5 

3247.  3 

3.  53-4 

3. 24-4 

2.  63-4 

1.  78-4 

9.  35-5 

4.  32-3 

80 

3336.  5 

2.  22-4 

1.  99-4 

1.  35-4 

1.01-4 

3.  16-3 

2.  33-3 

3367.  2 

3.  43-4 

3.  15-4 

2. 33-4 

1.73-4 

9.  08-3 

4.  20-3 

81 

3457.  2 

2.  25-4 

2.  02-4 

1.  38-4 

1.  03-4 

5.  23-5 

2.  38-5 

3490.  3 

3.  33-4 

3.  03-4 

2. 48-4 

1.68-4 

8.  93-5 

4.  09-3 

82 

3381.0 

2.  25-4 

2.  02-4 

1.  38-4 

1.  03-4 

3.  27-3 

2.  39-3 

3616.  4 

3.  24-4 

2.  97-4 

2.41-4 

1.64-4 

8.  60-5 

3.  99-3 

63 

3708.  0 

2.  23-4 

2.  01-4 

1.  37-4 

1.02-4 

3.  23-3 

2.  38-3 

3743.  8 

3.  16-4 

2.  90-4 

2.  33-4 

1.60-4 

8.  39-3 

3.  90-5 

84 

3838.  3 

2. 20-4 

1.98-4 

1.  34-4 

1.01-4 

5.  17-3 

2.  33-3 

3878.  0 

2.  93-4 

2.  69-4 

2.  18-4 

1. 47-4 

7.  72-3 

3.  59-5 

83 

3971.9 

2. 16-4 

1.94-4 

1.  32-4 

9.91-3 

3.  08-5 

2.  32-3 

4009.  7 

1.  37-4 

1. 42-4 

1. 13-4 

7. 36-3 

3.71-3 

1.66-3 

86 

4108.8 

2. 11-4 

1.  90-4 

1.  49-4 

9.  72-5 

4.99-3 

2.  28-3 

4140.6 

1.  10-4 

9.  86-5 

7. 66-3 

4. 88-5 

2.  30-5 

1.03-5 

87 

4249.  3 

2.  07-4 

1.86-4 

1.  43-4 

9,  32-3 

4. 90-5 

2.  24-3 

4273.  3 

9.61-5 

8. 62-3 

6.  65-5 

4.  20-5 

2.  02-5 

8. 59-6 

88 

4393.  4 

2. 03-4 

1.  82-4 

1.43-4 

9.  33-5 

4.  80-3 

2.  20-5 

4408.  1 

8.  85-5 

7. 92-3 

6.  09-3 

3. 83-5 

1.83-5 

7.71-6 

89 

4340.  6 

1.  90-4 

1.  71-4 

1.33-4 

8.  72-3 

4.  48-3 

2.  05-5 

4343.  6 

9.  10-3 

8. 16-5 

6.  30-3 

4.  00-5 

i.  94-5 

8. 25-6 

90 

4683.  4 

9.  73-3 

8.  72-3 

6. 70-3 

4.  23-3 

2. 03-3 

8.  87-6 

4693.  3 

1.  73-4 

1.  37-4 

1.23-4 

8.  09-3 

4.  16-5 

1.90-3 

91 

4824.  9 

8.  3°  3 

7.  68-3 

3.  89-3 

3.  69-3 

1.77-3 

7.  34-6 

4848. 8 

1. 78-4 

1.  60-4 

1.26-4 

8.  26-5 

4.  27-3 

1.96-5 

92 

4968.  4 

8.  13-3 

7.  26-3 

3.  36-3 

3. 49-3 

1.67-5 

7.  06-6 

3007. 8 

3. 79-4 

3.  27-4 

2.33-4 

1.  36-4 

6.  01-5 

2.  41-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E  in 

Units  of  Zeir  Rydbergs,  60  =£  Z  <  92 

See  page  96  for  Explanation  of  Tables 


z 

£E 

E'«.  002 

E'«.  01 

A1  -  N17 

E  '=.  03  E #n,  07 

E'“.  15 

E'«.  28 

4  E 

E'n.  002 

E'«*.  01 

At  -  N18 

E'«,  03  E'«.  07 

E'=.  15 

E'°.  28 

60 

1469.9 

6.  92-4 

6. 38-4 

5.  24-4 

3.  61-4 

1.  91-4 

8.  79-3 

1514.  7 

1.  70-3 

1.  48-3 

1.  08-3 

6.  40-4 

2.  94-4 

1.23-4 

61 

1542.  6 

6.  61-4 

6  09-4 

4.  99-4 

3.  43-4 

1.  81-4 

8.  33-3 

1594.  2 

1.  60-3 

1.  39-3 

l.  01-3 

6.01-4 

2.  76-4 

1.  15-4 

62 

1617.  5 

6.  29-4 

5.  80-4 

4.  74-4 

3.  25-4 

1.  71-4 

7.  87-5 

1675.  5 

1.  50-3 

1.  31-3 

9.  53-4 

5.  66-4 

2.  60-4 

1.  09-4 

63 

1694,  5 

5.  96-4 

5.  49-4 

4.  48-4 

3.  06-4 

1.  61-4 

7.  39-5 

1758.  6 

1.26-3 

1.  10-3 

8. 11-4 

4. 90-4 

2.  32-4 

1.  01-4 

64 

1773.  6 

5.  55-4 

5.  10-4 

4.  16-4 

2.  84-4 

1.  49-4 

6.  82-5 

1838.  3 

3.  97-4 

3.  60-4 

2, 82-4 

1.  82-4 

9.  21-5 

4.  44-5 

69 

1855.  1 

4.  81-4 

4. 42-4 

3.  59-4 

2.  44-4 

1.  28-4 

5.  81-5 

1920.  5 

3.  62-4 

3. 2E-4 

2.  57-4 

1.  64-4 

8.  27-5 

3.  97-5 

66 

1939.  0 

2.  60-4 

2.  36-4 

1.  88-4 

1.  24-4 

6.  30-5 

2.  77-5 

2004.  0 

3.  43-4 

3. 11-4 

2.  43-4 

1.  35-4 

7.  79-5 

3.  73-5 

67 

2029.  0 

1.  44-4 

1.  28-4 

9.  84-5 

6.  14-3 

2.  87-5 

1.  17-5 

2091.  5 

3.  28-4 

2. 97-4 

2.31-4 

1.  47-4 

7.  41-5 

3.  55-5 

68 

2121.  1 

1.  38-4 

1. 23-4 

9.  39-5 

5.  82-5 

2.  70-5 

1.  10-3 

2180.  4 

3.  15-4 

2. 84-4 

2.  21-4 

1.  41-4 

7.  07-5 

3.  39-5 

69 

2215.  5 

l.  36-4 

1.  22-4 

9.  31-5 

5.  78-5 

2.  68-5 

1.  10-5 

2271.6 

3.  02-4 

2. 73-4 

2. 12-4 

1.  35-4 

6.  78-5 

3.  25-5 

70 

2311. 9 

1.  34-4 

1  20-4 

9.  16-3 

3.  70-5 

2  65-5 

1.  09-3 

2365.  3 

2.  91-4 

2. 62-4 

2.  03-4 

1.  29-4 

6.  50-5 

3.  13-5 

71 

2410.  5 

1.  31-4 

1.  17-4 

8.  96-5 

5.  57-5 

2.  60-5 

1.  07-3 

2461.  3 

2.  80-4 

2. 52-4 

1.  95-4 

1.  24-4 

6.  25-5 

3.  01-5 

72 

2511.  1 

1.  28-4 

1.  14-4 

8.  72-5 

3.  43-3 

2.  53-5 

1.  04-5 

2559. 9 

2.  70-4 

2.  43-4 

1. 88-4 

1.  19-4 

6.  02-5 

2.  90-5 

73 

2613.  8 

1  24-4 

1.  11-4 

8.  47-5 

3.  27-3 

2  46-5 

1.  01-5 

2661.  0 

2.  60-4 

2. 34-4 

l.  81-4 

1.  15-4 

5.  81-5 

2.  80-5 

74 

2718.  6 

1.  20-4 

1.  07-4 

8.  21-5 

5.  10-5 

2.  38-5 

9.  82-6 

2764.  8 

2.  51-4 

2.  26-4 

1.  75-4 

1.  11-4 

5.  61-5 

2.71-3 

75 

2823.  5 

1.  16-4 

1.  04-4 

7.  94-5 

4.  94-3 

2.  31-5 

9.  49-6 

2871.  1 

2.  43-4 

2.  18-4 

1.  69-4 

1.  07-4 

5.  43-5 

2.  63-3 

76 

2934.  5 

1  13-4 

1. 01-4 

7.  67-5 

4.  77-5 

2.  23-3 

9.  16-6 

2980.  2 

2.  35-4 

2.  11-4 

1.  63-4 

1.  04-4 

5.  26-5 

2.  55-5 

77 

3045.  6 

1.  09-4 

9.  70-5 

7.  41-5 

4.  60-5 

2.  15-3 

8.  83-6 

3092.  1 

2.  28-4 

2.  05-4 

1. 58-4 

1.  01-4 

5.  11-5 

2.  48-3 

78 

3158.9 

1.  05-4 

9.  36-5 

7.  14-5 

4.  43-5 

2.  07-5 

8.  48-6 

3206.  9 

2.21-4 

1.  99-4 

1. 54-4 

9.  79-5 

4.  98-5 

2.  42-5 

79 

3274.  2 

1.  01-4 

9.  00-5 

6.  86-5 

4.  25-5 

1. 98-5 

8.  12-6 

3324.  3 

2.  13-4 

1.  94-4 

1. 50-4 

9.  55-5 

4.  86-5 

2.  37-5 

80 

3391.  7 

9.  69-3 

8.  63-3 

6.  57-3 

4.  07-5 

1.  89-5 

7.  74-6 

3445.  1 

2.  11-4 

1.  89-4 

1.  47-4 

9.  37-5 

4.  79-5 

2.  34-3 

81 

3311.  3 

9.  26-3 

8.  24-5 

6.  26-5 

3.  87-5 

1.  80-3 

7.  32-6 

3568.  9 

2.  09-4 

1. 88-4 

1.  46-4 

9.  34-5 

4.  79-5 

2.  35-5 

82 

3633.  1 

8.  77-3 

7  80-5 

3.  92-5 

3.  63-5 

1  69-5 

6.  84-6 

3693.  9 

2.  32-4 

2. 08-4 

1.  61-4 

1.03-4 

5.  33-5 

2.  61-3 

83 

3757  0 

8.  26-5 

7.  34-5 

5.  57-5 

3.  43-5 

1.  59-5 

6.  39-6 

3826. 7 

3.  31-4 

4. 61-4 

3.  36-4 

1.  99-4 

9.  09-5 

3.  81-5 

84 

3883.  7 

9.  22-5 

8.  26-5 

6.  38-5 

4.  05-5 

1.93-5 

8.  18-6 

3930.  4 

4.  99-4 

4. 32-4 

3. 11-4 

1. 81-4 

8.  07-5 

3.  27-3 

89 

4016.  4 

2.  16-4 

1.  98-4 

1.  60-4 

1.08-4 

5.  68-5 

2.  62-5 

4075.  9 

4.  80-4 

4. 15-4 

2.  99-4 

1.  73-4 

7.  69-5 

3.  10-3 

86 

4155.6 

2.  51-4 

2. 30-4 

1.  87-4 

1.  27-4 

6. 73-5 

3.  13-5 

4203.  3 

4.  62-4 

4. 00-4 

2.  88-4 

1.67-4 

7.  39-5 

2.  97-5 

87 

4298.  8 

2.  53-4 

2. 32-4 

1.  89-4 

1.29-4 

6. 82-5 

3.  18-5 

4332.  6 

4.  46-4 

3  86-4 

2.  78-4 

1.  61-4 

7.  11-5 

2.  85-5 

88 

4445.  9 

2.  48-4 

2.  28-4 

1.  86-4 

1.  27-4 

6.  75-3 

3.  16-3 

4463.  8 

4.31-4 

3.  73-4 

2. 68-4 

1. 55-4 

6.  B5-5 

2.  73-3 

89 

4396.  6 

3.  23-4 

2. 87-4 

2.  20-4 

1.  40-4 

7.  02-5 

3.  19-3 

4597.  2 

3.  37-4 

2.  96-4 

2. 21-4 

1.34-4 

6.  25-5 

2.  38-3 

90 

4731.  9 

4. 04-4 

3. 49-4 

2.  31-4 

1.  45-4 

6. 43-3 

2.  38-5 

4741.0 

4.  82-4 

4.  19-4 

3.  05-4 

1.  80-4 

8.  20-5 

3.41-5 

91 

4868.  9 

3.91-4 

3  38-4 

2.  43-4 

1.  41-4 

6. 22-5 

2.  49-5 

4878. 6 

4.  70-4 

4. 09-4 

2.  97-4 

1.75-4 

7.  98-5 

3.31-5 

92 

5008.  4 

1.76-4 

1.  58-4 

1.  24-4 

8.  14-5 

4.21-5 

1.  94-5 

5018. 1 

4.  59-4 

3. 98-4 

2.  90-4 

1.71-4 

7.  78-5 

3.  22-5 

Z 

A  E 

E'«.  002 

E  '**.  01 

A1  -  N19 

E #e.  03  E'*».  07 

E'«.  13 

E'c.  28 

A  E 

E'-.  002 

E'«.  01 

A1  -  N20 

E'=.  03  E'b.  07 

E  '*=.  13 

E'«.  28 

60 

1515.  8 

1.  07-3 

9. 22-4 

6.  54-4 

3.  69-4 

1.  57-4 

6.  01-5 

1531.  1 

4.  43-4 

4. 04-4 

3.  20-4 

2. 06-4 

1.  03-4 

4.  87-5 

61 

1595.3 

1.  04-3 

8.  94-4 

6.  33-4 

3.  60-4 

I.  34-4 

3.  93-5 

1604.  8 

4.  16-4 

3. 79-4 

2. 98-4 

1. 91-4 

9.  48-5 

4.  46-5 

62 

1676.7 

1.  01-3 

8. 67-4 

6.  17-4 

3.  30-4 

1.  50-4 

5.  86-5 

1680.  6 

3.  97-4 

3.  60-4 

2. 82-4 

1.  79-4 

8.81-5 

4.  11-5 

63 

1738.  9 

6.  18-4 

3.  43-4 

4.  03-4 

2.  39-4 

1,  07-4 

4.  41-5 

t759.  7 

8.  97-4 

7.  73-4 

3.  31-4 

3.  14-4 

1.36-4 

3.  35-3 

64 

1844.0 

1.  28-3 

1. 11-3 

8.  06-4 

4.  74-4 

2.  14-4 

8.  79-5 

1843.  3 

9.  68-4 

8. 34-4 

3.  95-4 

3.  40-4 

1.  47-4 

5.  77-5 

65 

1931.  1 

1.  22-3 

1.  06-3 

7.  71-4 

4.  54-4 

2.  06-4 

8.  48-3 

1932.  3 

9.  42-4 

8. 13-4 

3.  81-4 

3. 33-4 

1.  43-4 

3.  71-3 

66 

2020.  2 

1.  15-3 

1. 00-3 

7.  28-4 

4.  28-4 

1.  94-4 

7.  99-5 

2021.6 

9.  19-4 

7. 93-4 

5.  68-4 

3. 26-4 

1.  43-4 

5.  66-5 

67 

2111.  1 

1.09-3 

9.  45-4 

6.  86-4 

4.  03-4 

1.  82-4 

7.  30-5 

2112. 7 

8.  97-4 

7.  74-4 

5.  35-4 

3.  20-4 

1.  40-4 

5.  59-5 

68 

2204.  0 

1.03-3 

8. 92-4 

6.  47-4 

3.  79-4 

1.  71-4 

7.  04-3 

2203.  7 

8.  73-4 

7.  36-4 

3.  43-4 

3.  13-4 

1.38-4 

3.  32-5 

69 

2298.  7 

9.  71-4 

8. 42-4 

6.  10-4 

3.  57-4 

1.  61-4 

6.  61-5 

2300.  6 

8.  53-4 

7. 37-4 

5.  30-4 

3.  07-4 

1.36-4 

5.  44-3 

70 

2393.  4 

9.  19-4 

7.  97-4 

5.  77-4 

3.  37-4 

1.  32-4 

6.  21-3 

2397.  5 

8.  32-4 

7. 19-4 

3.  18-4 

3.  00-4 

1.  33-4 

3.  36-3 

71 

2494.  1 

8.  71-4 

7.  34-4 

5.  46-4 

3.  19-4 

1.  43-4 

5.  83-5 

2496.  2 

8.  11-4 

7.01-4 

3.  03-4 

2.  93-4 

1.  30-4 

3.  27-3 

72 

2394.  6 

8.  26-4 

7.  16-4 

5.  17-4 

3.  02-4 

1.  33-4 

5.  52-5 

2397.  0 

7.  89-4 

6. 83-4 

4.  93-4 

2.  87-4 

1.  28-4 

3.  17-3 

73 

2697.  0 

7.  85-4 

6. 80-4 

4.  91-4 

2.  87-4 

1.  28-4 

5.  22-3 

2699.  6 

7.  69-4 

6. 63-4 

4. 80-4 

2.  80-4 

1.  25-4 

3.  07-3 

74 

2801. 4 

7.  47-4 

6.  47-4 

4.  67-4 

2.  72-4 

1.  22-4 

4.  94-5 

2804.  2 

7.  48-4 

6. 48-4 

4. 68-4 

2. 73-4 

1.22-4 

4.  96-5 

75 

2907.  7 

7.  12-4 

6. 16-4 

4.  43-4 

2.  39-4 

1.  15-4 

4.  68-3 

2910.  7 

7.  28-4 

6.  30-4 

4. 56-4 

2. 66-4 

1.  19-4 

4.  83-3 

76 

3015.  9 

6.  79-4 

3.  88-4 

4.  24-4 

2.  47-4 

1.  10-4 

4.  45-5 

3019.  2 

7.  08-4 

6. 13-4 

4. 43-4 

2. 59-4 

1.  16-4 

4.  74-3 

77 

3126.0 

6.  49-4 

5.  62-4 

4.  03-4 

2.  35-4 

1.  03-4 

4.  23-3 

3129.  6 

6.  88-4 

3.  96-4 

4. 32-4 

2.  32-4 

1. 13-4 

4.  63-3 

78 

3238.  0 

6.21-4 

3.  37-4 

3.  87-4 

2. 23-4 

9.  99-3 

4.  02-3 

3241.9 

6.  69-4 

5. 80-4 

4. 20-4 

2.  46-4 

1.  10-4 

4.  31-3 

79 

3352.  0 

3.  95-4 

5.  14-4 

3.  70-4 

2.  15-4 

9.  53-5 

3.  83-3 

3336.  2 

6.  30-4 

5. 63-4 

4. 08-4 

2.  39-4 

1.  08-4 

4.  40-5 

80 

3467,  9 

3.  69-4 

4. 92-4 

3.  34-4 

2.  03-4 

9.  08-3 

3.  63-3 

3472.  4 

6.  31-4 

3.  47-4 

3. 96-4 

2. 32-4 

1.  03-4 

4.  27-3 

81 

3385.  7 

3.  43-4 

4.  69-4 

3.  38-4 

1.95-4 

8. 62-5 

3.  44-3 

3390.  5 

6.  13-4 

3.  31-4 

3.  83-4 

2.  23-4 

1.  01-4 

4.  14-3 

82 

3703.  2 

4.  99-4 

4.  31-4 

3.  09-4 

1.78-4 

7.  74-5 

3.  03-5 

3710.  6 

3.  91-4 

5.  12-4 

3.  71-4 

2. 17-4 

9.  74-3 

3.  97-3 

83 

3820.  1 

2.  80-4 

2.  47-4 

l.  83-4 

1.  14-4 

3.  56-5 

2.  36-3 

3830.  6 

4.  69-4 

4. 06-4 

2. 93-4 

1.  70-4 

7.  46-5 

2.  96-5 

84 

3936.  3 

3.  63-4 

4.91-4 

3.  58-4 

2.  12-4 

9.  71-5 

4.  06-5 

3939.  6 

1.  76-4 

1.  37-4 

1. 20-4 

7.  47-5 

3.  67-3 

1.73-3 

85 

4082.  4 

3.  33-4 

4.  80-4 

3.  49-4 

2.  06-4 

9.  37-3 

3.88-3 

4096.  3 

1.  70-4 

1. 33-4 

1. 18-4 

7.  43-3 

3.  76-3 

1.  82-3 

86 

4210.  2 

5.  38-4 

4.  67-4 

3.  40-4 

2.  00-4 

9.  09-3 

3.  76-5 

4236.  3 

1.  67-4 

1. 30-4 

1. 16-4 

7.  36-5 

3.  74-3 

1.82-3 

87 

4340.  0 

5.  24-4 

4.  54-4 

3. 30-4 

1.93-4 

8. 84-5 

3.65-5 

4380.  5 

1.  63-4 

1.47-4 

1. 13-4 

7. 23-3 

3.  69-5 

1.  80-3 

88 

4471.7 

3.  10-4 

4.  42-4 

3.  22-4 

1. 89-4 

8. 60-3 

3.  33-5 

4328.  1 

1.  60-4 

1.  43-4 

1. 11-4 

7.  10-5 

3.  64-3 

1.78-3 

89 

4603.  4 

4.  96-4 

4.  31-4 

3.  13-4 

1.84-4 

8. 36-3 

3.  43-3 

4679.  6 

1.  36-4 

1.40-4 

1.09-4 

6. 98-3 

3.  39-3 

1.  76-3 

90 

4751.8 

2.  37-4 

2. 18-4 

1.  77-4 

1.  21-4 

6.  42-3 

2.  99-3 

4833.  1 

1.  33-4 

1. 38-4 

1. 07-4 

6.  86-3 

3.  34-3 

1.  74-3 

91 

4910.  8 

2.  30-4 

2.  12-4 

1.  72-4 

1. 18-4 

6. 30-3 

2.  93-3 

4994.  6 

1.  31-4 

1.36-4 

1. 03-4 

6.  78-3 

3.  31-5 

1.73-3 

92 

3073.  9 

2. 24-4 

2.  06-4 

1.68-4 

1. 15-4 

6.  16-3 

2.  90-5 

3158.2 

1.  50-4 

1.35-4 

1.05-4 

6.  73-3 

3.  31-3 

1.  73-3 
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c  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  N21 


A1  -  N22 


z 

iE 

m 

o 

o 

10 

E'«.  01 

E'a.  03 

E'».  07 

E'».  13 

E  '=.  28 

6  E 

E'=  002 

E's.  01 

E'=.  03 

E'=.  07 

E  '**.  13 

E'«.  28 

60 

1338.0 

1.  83-3 

1.  62-3 

t.  19-3 

7.  16-4 

3.  33-4 

1.  42-4 

1339.  0 

1.  01-3 

8. 67-4 

6.  19-4 

3.  33-4 

1. 33-4 

6.  00-3 

61 

1619.  3 

1  76-3 

1.  54-3 

1.  13-3 

6.  81-4 

3.  19-4 

1.  36-4 

1620. 5 

9.  74-4 

8. 40-4 

6.  01-4 

3.  44-4 

1. 49-4 

5.  90-5 

62 

1703.  1 

1.  66-3 

1.  45-3 

1.  07-3 

6.  43-4 

3.  02-4 

1.  28-4 

1704.  1 

9.  48-4 

0.  18-4 

5.  86-4 

3.  37-4 

1. 47-4 

5.  84-5 

63 

1788.  7 

t  57-3 

1  37-3 

1.  01-3 

6.  06-4 

2.  84-4 

1.  21-4 

1789.  7 

9.  28-4 

8.  02-4 

3.  76-4 

3  32-4 

1. 46-4 

5.  82-5 

64 

1876.  4 

1.  47-3 

1.29-3 

9.  46-4 

5.  69-4 

2.  67-4 

1.  14-4 

1877.  4 

9.  14-4 

7. 90-4 

5.  68-4 

3.  29-4 

1. 45-4 

3.  85-5 

63 

1966.  2 

1.  38-3 

1.  20-3 

8.  87-4 

5.  33-4 

2.  49-4 

1.  06-4 

1967.  2 

9.  04-4 

7. 83-4 

3.  65-4 

3.  28-4 

1.  46-4 

3.  91-5 

66 

2058  0 

1.  29-3 

1.  13-3 

8.  28-4 

4.  97-4 

2.  32-4 

9.  88-5 

2059.  1 

8.  98-4 

7.  79-4 

5.  63-4 

3.  28-4 

1.47-4 

6.  00-5 

67 

2151.  9 

1.  20-3 

1  05-3 

7.  71-4 

4.  62-4 

2.  16-4 

9.  15-5 

2153.  1 

8.  96-4 

7. 77-4 

5.  63-4 

3.  30-4 

1.  49-4 

6.  11-5 

60 

2247.  9 

1.  12-3 

9.  73-4 

7,  16-4 

4.  29-4 

2.  00-4 

8.  45-5 

2249.  1 

8.  94-4 

7. 77-4 

5.  65-4 

3.  32-4 

1.  51-4 

6.  23-5 

69 

2346.0 

1.  04-3 

9.  06-4 

6.  64-4 

3.  97-4 

1.  84-4 

7.  79-3 

2347.  3 

8.  93-4 

7.  76-4 

5.  66-4 

3.  34-4 

1 .  32-4 

6.  34-5 

70 

2446.2 

9.  63-4 

8.  41-4 

6.  17-4 

3.  68-4 

1.  70-4 

7.  18-5 

2447.  6 

8.  91-4 

7. 75-4 

5.  66-4 

3.  33-4 

1.  54-4 

6.  43-5 

71 

2348.  5 

8.  98-4 

7.  83-4 

3.  73-4 

3.  41-4 

1.  57-4 

6.  62-3 

2350.  0 

8.  86-4 

7. 71-4 

3.  64-4 

3.  36-4 

1.  35-4 

6.  49-3 

72 

2652.  9 

8.  38-4 

7.  30-4 

5.  33-4 

3.  17-4 

1.  46-4 

6.  12-5 

2654.  6 

8.  79-4 

7. 66-4 

5.  61-4 

3.  35-4 

1.  55-4 

6.  52-3 

73 

2759  5 

7.  84-4 

6.  82-4 

4.  98-4 

2.  96-4 

1.  36-4 

5.  67-5 

2761.  3 

8.  69-4 

7.  58-4 

5.  56-4 

3.  33-4 

1.  34-4 

6.  52-5 

74 

2868.  1 

7.  35-4 

6. 39-4 

4.  66-4 

2.  76-4 

1.  26-4 

3.  27-5 

2870.  1 

8.  57-4 

7.  48-4 

5.  50-4 

3.  29-4 

1.  53-4 

6.  50-5 

73 

2978.  9 

6.  91-4 

6.  01-4 

4.  38-4 

2.  59-4 

1.  18-4 

4.  91-5 

2981. 1 

8.  43-4 

7. 36-4 

5.  42-4 

3.  25-4 

1.  32-4 

6.  44-3 

76 

3091.8 

6.  32-4 

5.  67-4 

4.  13-4 

2.  44-4 

1.  11-4 

4.  60-5 

3094. 2 

8.  28-4 

7. 23-4 

5.  32-4 

3.  20-4 

1.  50-4 

6.  37-5 

77 

3206.  9 

6.  17-4 

3.  36-4 

3.  90-4 

2.  30-4 

1  05-4 

4.  33-5 

3209.  6 

8.  11-4 

7.  09-4 

5.  22-4 

3.  15-4 

1.  47-4 

6.  28-5 

70 

3324.  2 

5.  85-4 

5.  09-4 

3.  70-4 

2.  18-4 

9.  88-5 

4.  08-5 

3327.  1 

7.  94-4 

6. 94-4 

5.  12-4 

3.  09-4 

1.  45-4 

6.  18-5 

79 

3443.  6 

3.  37-4 

4.  84-4 

3.  51-4 

2.  07-4 

9. 37-3 

3.  86-3 

3446.  8 

7.  76-4 

6.  78-4 

5.  00-4 

3.  02-4 

1.  42-4 

6.  07-5 

80 

3565.  1 

5.31-4 

4.  61-4 

3.  35-4 

1.  97-4 

8.  90-3 

3.  66-5 

3568.  6 

7.  37-4 

6.  62-4 

4. 89-4 

2.  96-4 

1.  39-4 

3.  93-3 

81 

3688.  9 

3.  07-4 

4.  40-4 

3.  20-4 

1.  88-4 

8.  48-3 

3.  48-5 

3692.  7 

7.  39-4 

6.  46-4 

4. 77-4 

2.  89-4 

1.  36-4 

5.  82-5 

82 

3814.  9 

4.  83-4 

4.  21-4 

3.  06-4 

1.  79-4 

8. 09-5 

3. 32-5 

3819.  1 

7.  20-4 

6.  30-4 

4. 66-4 

2.  82-4 

1.  33-4 

5.  70-3 

83 

3943.  0 

4.  65-4 

4  03-4 

2.  93-4 

1.  72-4 

7.  74-3 

3. 17-3 

3947.  6 

7.  02-4 

6.  14-4 

4.  54-4 

2.  75-4 

1.  30-4 

5.  57-5 

84 

4073.  4 

4.  46-4 

3. 87-4 

2. 81-4 

1.  65-4 

7.  41-5 

3. 03-5 

4078.  4 

6.  84-4 

3.  99-4 

4.  43-4 

2.  69-4 

1.  27-4 

5.  44-3 

83 

4206.  0 

4.  29-4 

3. 72-4 

2. 70-4 

1.  58-4 

7.  11-5 

2.  91-3 

4211.  4 

6.  66-4 

5.  83-4 

4.  32-4 

2.  62-4 

1.24-4 

5.  31-5 

66 

4340.  8 

4.  13-4 

3.  58-4 

2. 60-4 

1.  52-4 

6.  83-5 

2. 79-5 

4346.  6 

6.  49-4 

5.  68-4 

4.  21-4 

2.  55-4 

1.  21-4 

5.  19-5 

87 

4477.  9 

3.  98-4 

3.  45-4 

2.  50-4 

1.  46-4 

6.  57-3 

2.  68-5 

4484.  2 

6.  32-4 

5.  33-4 

4.  10-4 

2.  49-4 

1.  18-4 

3.  06-5 

88 

4617.2 

3.  83-4 

3.  33-4 

2.  41-4 

1.  41-4 

6. 33-5 

2.  38-5 

4624.  0 

6.  16-4 

3. 39-4 

3.  99-4 

2.  43-4 

1.  13-4 

4.  94-5 

89 

4758.  7 

3.  70-4 

3.  21-4 

2.  33-4 

1.  36-4 

6.  10-3 

2. 49-5 

4766.  1 

3.  99-4 

5.  25-4 

3.  89-4 

2.  36-4 

1.  12-4 

4.  82-3 

90 

4902.  6 

3.  38-4 

3.  10-4 

2.  25-4 

1.31-4 

3.  89-3 

2.  40-3 

4910.  3 

3.  84-4 

5.  11-4 

3.  79-4 

2.  30-4 

1.  09-4 

4.  69-5 

91 

3048.  7 

3. 45-4 

3.  00-4 

2.  17-4 

1.  27-4 

3.  69-5 

2.  32-5 

3057.  2 

3.  68-4 

4.  98-4 

3.  69-4 

2.  24-4 

1.  06-4 

4.  57-5 

92 

5197.  1 

3.  34-4 

2.  90-4 

2. 10-4 

1.23-4 

5.  49-5 

2. 23-5 

5206.  2 

5.  53-4 

4.  85-4 

3.  59-4 

2.  18-4 

1.  03-4 

4.  44-5 

A1  -  N23 


A1  -  N24 


Z 

IE 

E'».  002 

E'«.  01 

E'«.  03 

E 07 

E 13 

E  28 

a  e 

E'«.  002 

E 01 

E'*.  03 

E  07 

E'«*.  13 

28 

60 

1676.  5 

2.  76-4 

2  53-4 

2.  03-4 

1.31-4 

6.  40-5 

2.  90-5 

1749.  8 

1.01-3 

9. 07-4 

7.  05-4 

4.  53-4 

2.  29-4 

1.  03-4 

61 

1758.  9 

2.  66-4 

2.  43-4 

1.  94-4 

1.25-4 

6.  10-3 

2.  77-5 

1830.  3 

9.  66-4 

8. 66-4 

6.  73-4 

4,  34-4 

2.  19-4 

9.  86-5 

62 

1843.  3 

2.  53-4 

2. 34-4 

1.  83-4 

1.  19-4 

3.  81-3 

2.  64-5 

1913.  4 

9.  24-4 

8. 29-4 

6. 44-4 

4.  16-4 

2.  09-4 

9.  44-3 

63 

1929.  6 

2.  46-4 

2.  24-4 

1.  78-4 

1.  14-4 

5.  54-5 

2.  52-5 

1998.  4 

8.  85-4 

7. 94-4 

6.  17-4 

3.  98-4 

2.  01-4 

9.  03-5 

64 

2017.8 

2.  37-4 

2.  16-4 

1.70-4 

1.  09-4 

5.  30-5 

2.  41-5 

2085.  6 

8.  48-4 

7. 61-4 

3.  91-4 

3.  82-4 

l,  92-4 

8.  68-5 

65 

2108.0 

2.  28-4 

2. 07-4 

1.  63-4 

1.  04-4 

3.  07-5 

2.31-3 

2175.  0 

8.  14-4 

7.  30-4 

5.  67-4 

3.  66-4 

1.  84-4 

8.  33-3 

66 

2200.  1 

2.  20-4 

2.  00-4 

1. 57-4 

9.  96-5 

4.  85-5 

2.  21-5 

2266.  7 

7.  81-4 

7.01-4 

3.  44-4 

3.  51-4 

1.  77-4 

8.  00-3 

67 

2294.  0 

2.  12-4 

1.  92-4 

1.  51-4 

9.  55-5 

4.  63-5 

2.  12-3 

2360.  7 

7.  31-4 

6.  73-4 

5.  23-4 

3.  38-4 

1.70-4 

7.  69-3 

68 

2389.  9 

2.  04-4 

1.  85-4 

1.  45-4 

9.  17-3 

4.  46-5 

2.  03-5 

2437.  0 

7.  22-4 

6.  47-4 

3.  03-4 

3.  25-4 

1.  64-4 

7.  39-3 

69 

2487.  8 

1.97-4 

1.  79-4 

1.  40-4 

8.81-5 

4.  29-5 

1.96-5 

2555.  8 

6.  94-4 

6.  23-4 

4.  84-4 

3.  12-4 

1.  37-4 

7.  11-3 

70 

2587.  3 

1.90-4 

1.  72-4 

1.  34-4 

8.  48-5 

4.  12-3 

1.88-5 

2657.  1 

6.  68-4 

5.  99-4 

4.  66-4 

3.01-4 

1.  32-4 

6.  85-3 

71 

2689.  1 

1.  84-4 

1.67-4 

1.  30-4 

8.  16-5 

3.  97-3 

1.  81-3 

2760.  8 

6.  44-4 

5. 77-4 

4.  49-4 

2.  90-4 

1.  46-4 

6.  60-5 

72 

2792.  7 

1.  78-4 

1.61-4 

1.  23-4 

7.  87-3 

3.  83-5 

1.  75-5 

2867,  2 

6.  20-4 

3.  36-4 

4.  32-4 

2.  79-4 

1.  41-4 

6.  36-3 

73 

2898.  2 

1.72-4 

l.  36-4 

1.  21-4 

7.  39-5 

3.  69-3 

1.69-5 

2976.  1 

5.  98-4 

5.  36-4 

4. 17-4 

2.  69-4 

1.  36-4 

6.  14-3 

74 

3003.  5 

1.  67-4 

1.  51-4 

1.  17-4 

7.  33-5 

3. 56-3 

1.  63-3 

3087.  8 

5.  77-4 

5.  18-4 

4.  02-4 

2, AO-4 

1.  31-4 

3.  93-3 

75 

3114.  8 

1.62-4 

1.  46-4 

1.  13-4 

7.  09-3 

3.  44-3 

1.  37-5 

3202.  2 

3.  37-4 

3. 00-4 

3. 88-4 

2.  31-4 

1.  27-4 

3.  73-3 

76 

3223.  9 

1.  57-4 

1. 41-4 

1.  09-4 

6.  85-5 

3.  33-3 

1.  32-3 

3319.  4 

5.  38-4 

4.  83-4 

3.  75-4 

2.  42-4 

1.  22-4 

5.  54-5 

77 

3339.  0 

1.  32-4 

1.37-4 

1.  06-4 

6.  64-5 

3.  22-3 

1  47-5 

3439.  3 

5.  20-4 

4. 66-4 

3.  62-4 

2.  34-4 

1.  18-4 

5.  36-3 

78 

3453.  9 

1.  47-4 

1. 33-4 

1.  03-4 

6.  43-3 

3. 12-5 

1.  43-3 

3362.  5 

5.  02-4 

4.  31-4 

3.  31-4 

2.  27-4 

1.  13-4 

3.  18-3 

79 

3370.  7 

1.  43-4 

1.  29-4 

9.  96-5 

6.  23-3 

3. 03-5 

1.38-3 

3688.  6 

4.  86-4 

4.  36-4 

3.  39-4 

2.  19-4 

1.  11-4 

5.  02-5 

80 

3689.  4 

1.39-4 

1.  23-4 

9.  66-3 

6.  04-3 

2.  94-3 

1.  34-3 

3817.  8 

4.  70-4 

4. 22-4 

3.  28-4 

2.  12-4 

1.  08-4 

4.  87-3 

81 

3810.  0 

1.33-4 

1.21-4 

9.  38-3 

3.  87-3 

2. 85-3 

1.  30-3 

3930.  2 

4. 36-4 

4.  09-4 

3.  18-4 

2.  06-4 

1.  04-4 

4.  72-3 

82 

3932.  4 

1.31-4 

1. 10-4 

9.  11-3 

5.  70-3 

2. 77-3 

1.  27-3 

4083.  8 

4.  41-4 

3.  96-4 

3.  09-4 

2.  00-4 

1.  01-4 

4.  58-3 

83 

4056.  7 

1.  27-4 

1. 15-4 

8.  83-3 

3.  34-3 

2.  69-3 

1.  23-3 

4224.  8 

4.  28-4 

3.  83-4 

2.  99-4 

1.94-4 

9.  83-3 

4.  43-3 

84 

4182.8 

1.  24-4 

1. 11-4 

8.  60-5 

3.  38-3 

2. 62-3 

1.  20-3 

4367.  2 

4.  16-4 

3.  74-4 

2.91-4 

1.88-4 

9.  33-3 

4.  33-3 

83 

4310.  8 

1.  21-4 

1. 08-4 

8.  36-3 

3.  23-3 

2. 34-3 

1.  16-3 

4313.  2 

4. 03-4 

3.  63-4 

2.  83-4 

1.83-4 

9.  30-3 

4.21-3 

86 

4440.  6 

1. 17-4 

1.  03-4 

8.  13-3 

3.  09-3 

2. 47-3 

1.  13-3 

4662.  7 

3.  94-4 

3.  34-4 

2.  76-4 

1.79-4 

9.  06-3 

4.  11-3 

87 

4372.  2 

1. 14-4 

1.03-4 

7.  91-3 

4.  94-3 

2.  41-3 

1.  10-3 

4816.  1 

3. 83-4 

3.  46-4 

2.  69-4 

1. 73-4 

8.  86-3 

4. 02-5 

88 

4703.  7 

1.  11-4 

9.  97-3 

7. 68-3 

4.  81-5 

2. 34-5 

1.  07-3 

4973. 2 

3. 79-4 

3. 40-4 

2.  65-4 

1.71-4 

8.  68-5 

3. 93-3 

89 

4841.0 

1.08-4 

9.  68-5 

7.  46-5 

4.  67-3 

2. 27-5 

1.04-3 

3133.6 

3. 44-4 

3.  08-4 

2.  39-4 

1.  34-4 

7.  72-3 

3.  46-3 

90 

4970.  0 

1.04-4 

9.  39-5 

7.  23-3 

4. 32-3 

2.  20-3 

1.01-3 

3286.  0 

1.02-4 

9.  03-3 

6.  89-3 

4.  30-3 

2.  04-3 

8.  33-6 

91 

5116.9 

1.  01-4 

9.  08-5 

6.  99-3 

4.  37-5 

2. 13-3 

9.  73-6 

5436. 8 

9.  24-3 

8.21-5 

6.  23-3 

3. 90-5 

I.  83-3 

7.  72-6 

92 

3237.  3 

9.  71-3 

8.  72-3 

6.  71-3 

4.  19-3 

2. 04-3 

9.  33-6 

3389.  8 

8. 80-3 

7.  83-3 

3.  93-3 

3.71-3 

1.  76-5 

7.  33-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  0,  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  «=  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1  -  N2S  A1  -  N26 


z 

a  E 

E  '**.  002 

E'«.  01 

E  03 

E  07 

E'».  15 

E'«.  28 

A  E 

E'«.  002 

E'-.  01 

E'«*.  03 

E'«.  07 

E'-.  15 

E'«.  20 

60 

1773.  4 

2.  30-4 

2. 07-4 

1.  63-4 

1.  06-4 

5.  27-5 

2.  28-3 

1776.  1 

3.  04-4 

2. 76-4 

2.  20-4 

1.  46-4 

7.  41-5 

3.  28-3 

61 

I860.  0 

2.  21-4 

1  99-4 

1.  56-4 

1.  01-4 

3.  00  -5 

2.  16-5 

1863.  0 

2.  93-4 

2. 68-4 

2. 13-4 

1.  41-4 

7.  15-5 

3.  16-3 

62 

1948. 7 

2.  12-4 

1.  91-4 

1.  49-4 

9,  62-5 

4.  73-3 

2,  05-5 

1952.  0 

2.  87-4 

2. 60-4 

2.  07-4 

1.  36-4 

6.  89-5 

3.  05-3 

63 

2039.  4 

2.  04-4 

1.  83-4 

1.  43-4 

9.  18-5 

4.  52-3 

1.  94-5 

2043. 1 

2.  78-4 

2.  32-4 

2. 00-4 

1.  32-4 

6.  64-5 

2.  94-5 

64 

2132  1 

1.  96-4 

1. 76-4 

1.  37-4 

8.  78-5 

4.  30-5 

1,  83-5 

2136.  2 

2.  70-4 

2.  45-4 

1. 94-4 

1.  27-4 

6.  40-5 

2.  83-3 

65 

2227  0 

1.  89-4 

1. 69-4 

1.  31-4 

8.  40-5 

4.  11-3 

1.  76-3 

2231.  3 

2.  62-4 

2.  37-4 

1.  87-4 

1.  23-4 

6.  17-5 

2.  72-3 

66 

2323  9 

1.  81-4 

1.  63-4 

1.  26-4 

8.  05-5 

3.  92-5 

1.  68-5 

2328.  8 

2.  54-4 

2. 30-4 

1. 81-4 

1.  19-4 

5.  95-5 

2.  62-5 

67 

2422.  9 

1.  75-4 

1.  56-4 

1.  21-4 

7.  72-5 

3.  75-3 

1.  60-5 

2428.  3 

2.  46-4 

2. 23-4 

1.  76-4 

1.  15-4 

5.  74-5 

2.  53-5 

68 

2523.  9 

1.  68-4 

1. 51-4 

1.  16-4 

7.  41-5 

3.  60-3 

1,  33-3 

2329.  9 

2.  39-4 

2. 16-4 

1.  70-4 

1.  11-4 

5.  53-5 

2.  44-5 

69 

2627.  1 

I.  62-4 

1. 45-4 

1.  12-4 

7.  12-5 

3.  43-3 

1.  47-3 

2633.  3 

2.  31-4 

2. 09-4 

l.  65-4 

1.07-4 

5.  34-5 

2.  33-5 

70 

2732.  3 

1.  56-4 

1.  40-4 

1.  08-4 

6.  85-3 

3.  31-5 

1.  41-3 

2739.  4 

2  24-4 

2. 03-4 

1. 59-4 

1.  04-4 

5.  16-5 

2.  27-5 

71 

2839.  6 

1.  51-4 

1. 35-4 

1.  04-4 

6.  60-5 

3.  18-3 

1.  33-5 

2847.  3 

2.  18-4 

1.  96-4 

1.  54-4 

1.00-4 

4.  98-5 

2.  19-5 

72 

2949.  1 

1. 46-4 

1. 31-4 

1.  01-4 

6.  33-5 

3. 06-5 

1.  30-3 

2957.  4 

2.  11-4 

1.  90-4 

1.  50-4 

9.  70-5 

4,  81-5 

2.  11-3 

73 

3060.  6 

1  41-4 

1. 26-4 

9.  70-5 

6.  13-5 

2.  95-5 

1.  23-5 

3069.  6 

2.  05-4 

1.  85-4 

1.  45-4 

9.  39-5 

4.  65-5 

2.  04-5 

74 

3174. 3 

1.  37-4 

1. 22-4 

9.  37-5 

5.  91-5 

2.  84-5 

1.  20-5 

3184.  0 

1.  99-4 

1.  79-4 

1.  40-4 

9.  09-5 

4.  50-5 

1.  97-5 

75 

3290.  0 

1.  32-4 

1.  18-4 

9.  06-5 

3.  71-5 

2.  74-5 

1.  13-3 

3300.  6 

1.  93-4 

1. 74-4 

1.  36-4 

8.  81-3 

4.  36-5 

1.  90-3 

76 

3407.  9 

1  28-4 

1. 14-4 

8.  76-5 

5.  52-3 

2, 64-5 

1.  11-5 

3419. 3 

1.87-4 

1.  69-4 

1. 32-4 

8.  54-3 

4.  22-5 

1.  84-5 

77 

3528.  0 

1.  24-4 

1  11-4 

8.  48-5 

5.  33-5 

2. 35-5 

1.  07-5 

3540.  2 

1.  82-4 

1. 64-4 

1. 28-4 

8.  27-5 

4.09-5 

1.  78-5 

78 

3650.  2 

1.  20-4 

1.07-4 

8.  21-5 

5.  16-5 

2.  47-5 

1.  04-5 

3663.  3 

1.  77-4 

1.  59-4 

1.  25-4 

8.  02-5 

3.  96-5 

1,  72-5 

79 

3774.  5 

1.  16-4 

1. 04-4 

7.  95-5 

4.  99-5 

2. 39-3 

1.  00-3 

3788.  6 

1.  72-4 

1. 55-4 

1. 21-4 

7.  78-3 

3.  84-5 

1.  67-5 

80 

3901.  0 

1.  13-4 

1  01-4 

7.  70-5 

4.  83-5 

2.  31-5 

9.  67-6 

3916.  1 

1.67-4 

1.  30-4 

1.  17-4 

7.  35-5 

3.  72-5 

1.  62-5 

81 

4029.  7 

1.  09-4 

9.  76-5 

7.  46-5 

4.  68-5 

2.  24-5 

9.  33-6 

4043.  8 

1.  62-4 

1.  46-4 

1. 14-4 

7.  33-5 

3.  61-5 

1.  57-3 

82 

4160,  5 

1.  06-4 

9.  46-5 

7.  23-5 

4.  53-5 

2. 16-3 

9.  04-6 

4177.  8 

1.  38-4 

1.  42-4 

1.  11-4 

7.  12-3 

3.  51-5 

1.  32-5 

83 

4293.  5 

1.03-4 

9.  17-5 

7.  00-5 

4.  39-5 

2.  09-3 

8.  74-6 

4311.  9 

1.  54-4 

1. 38-4 

1.  08-4 

6.  92-5 

3.  40-5 

1.  48-3 

64 

4428.  7 

9.  97-5 

8.  88-5 

6.  78-5 

4.  24-5 

2. 02-5 

8.  45-6 

4448.  4 

1.  30-4 

1. 33-4 

1.  05-4 

6.  72-5 

3.31-5 

1.  43-5 

85 

4566.  1 

9.  64-5 

0.  58-5 

6.  55-5 

4.  10-5 

1.  96-5 

8.  16-6 

4587.  1 

1.  46-4 

1.31-4 

1.  02-4 

6.  53-3 

3.21-5 

1.  39-5 

86 

4705.  7 

9.  29-5 

8. 26-5 

6.  31-5 

3.  95-5 

1.88-3 

7.  86-6 

4728.  0 

1.  42-4 

1.  27-4 

9.91-5 

6.  35-5 

3.  12-5 

1.  35-5 

87 

4847.  6 

8.  86-5 

7.  88-5 

6.  02-5 

3.  77-5 

1.  80-3 

7.  32-6 

4871.  2 

1.38-4 

1.  24-4 

9.  64-3 

6.  17-3 

3.  03-5 

1.  31-5 

88 

4991.  6 

8.  28-5 

7  38-5 

5.  65-5 

3.  35-3 

1  71-3 

7.  22-6 

3016.7 

1.  34-4 

1.21-4 

9.  37-5 

6.  00-5 

2.  94-5 

1.  27-5 

89 

5136  6 

1.  07-4 

9. 57-5 

7.  44-5 

4.  82-5 

2. 42-3 

1.  08-5 

3164.  6 

1.  30-4 

1.  17-4 

9.  09-5 

5.  82-3 

2.  85-5 

1.  24-5 

90 

5300.  0 

3.  40-4 

3. 05-4 

2.  38-4 

1.  55-4 

7. 88-3 

3.  59-5 

3314.  6 

1.  26-4 

1.  13-4 

8. 78-5 

5.  63-3 

2.  77-5 

1.20-5 

91 

5466.  9 

1.  36-4 

1. 22-4 

9.  47-5 

6.  04-5 

2. 96-5 

1.  28-3 

3469.  5 

3.  26-4 

2. 93-4 

2. 29-4 

1.  49-4 

7.  60-5 

3.  47-5 

92 

5621  8 

1.  24-4 

1. 11-4 

8.  65-5 

5.  52-5 

2.  70-5 

1.  17-5 

5643,  0 

3.31-4 

2. 98-4 

2. 32-4 

1.  51-4 

7.  70-5 

3.  51-5 

A1  -  N27  A1  -  N2B 


Z 

A  E 

E'“.  002 

E  01 

03 

E'*.  07 

E'®.  13 

E'-  28 

A  E 

E'*.  002 

E'«.  01 

E  03 

E  07 

E'=,  15 

E'«.  28 

60 

1847.  0 

2.  40-4 

2. 04-4 

1.  42-4 

7.  84-5 

3.  27-5 

1.  27-5 

1882.  1 

2.  62-4 

2. 36-4 

1.85-4 

1.  22-4 

6.  27-5 

2.  86-5 

61 

1936.  4 

2.  38-4 

2.  03-4 

1.  42-4 

7.  83-5 

3.  28-3 

1.  27-5 

1978.  0 

2.  31-4 

2. 26-4 

1.77-4 

1.  16-4 

6.  00-5 

2.  73-5 

62 

2028.  0 

2.  36-4 

2. 01-4 

1.  40-4 

7.  79-3 

3.  28-5 

1.  27-5 

2076.  6 

2.  41-4 

2. 17-4 

1.  70-4 

1.  12-4 

5.  74-5 

2.  61-3 

63 

2121.  6 

2.  33-4 

1. 99-4 

1.  39-4 

7.  73-3 

3.  26-5 

1.  27-5 

2177.  8 

2.  32-4 

2. 08-4 

1.  63-4 

1.07-4 

5.  49-5 

2.  50-5 

64 

2217.  4 

2.  30-4 

1. 96-4 

1.  38-4 

7.  66-5 

3.  24-5 

1.  26-5 

2201.  8 

2.  23-4 

2. 00-4 

1.  37-4 

1.  03-4 

5.  26-5 

2.  39-5 

63 

2315.2 

2.  27-4 

1  94-4 

1.  36-4 

7.  36-3 

3.  21-5 

1.  25-3 

2388.  6 

2.  14-4 

1.  92-4 

1.  30-4 

9,  83-3 

5.  05-5 

2.  29-3 

66 

2415.  1 

2.  23-4 

1  90-4 

1.  34-4 

7.  46-3 

3.  17-3 

1.  24-5 

2498.  2 

2.  06-4 

1.83-4 

1.  45-4 

9.  46-5 

4.  84-5 

2.  20-5 

67 

2517.2 

2.  19-4 

1.  87-4 

1.  32-4 

7.  35-5 

3.  13-3 

1.  22-5 

2610.  6 

1.98-4 

1.  78-4 

1.  39-4 

9.  09-5 

4.  65-5 

2.  11-5 

68 

2621.4 

2.  15-4 

1.  84-4 

1.  29-4 

7.  24-5 

3.  09-5 

1.  21-3 

2723.  9 

1,90-4 

I.  71-4 

1.  34-4 

8.  74-5 

4.  47-5 

2.  03-5 

69 

2727.  7 

2.  11-4 

1.  81-4 

l.  27-4 

7.  12-3 

3.  04-5 

1.  19-5 

2844.  2 

1.83-4 

1.  65-4 

1.  29-4 

8.41-3 

4.  30-5 

1.  95-3 

70 

2836.  1 

2.  07-4 

1.  77-4 

1.  25-4 

6.  99-3 

2.  99-5 

1.  17-3 

2963.  5 

1.  76-4 

1.  39-4 

1.  24-4 

8.  10-3 

4.  14-5 

1.  87-5 

71 

2946.  7 

2.  03-4 

1. 74-4 

1.  22-4 

6.  86-5 

2.  94-3 

1.  13-3 

3089.  8 

1.  70-4 

1.  33-4 

1.  19-4 

7.  80-5 

3.  98-5 

1.  81-5 

72 

3039.  5 

1.  99-4 

1  70-4 

1.  20-4 

6.  73-3 

2.  88-3 

1.  13-3 

3217.  2 

1.64-4 

1. 47-4 

1.  15-4 

7.  51-3 

3.  84-5 

1.  74-5 

73 

3174.  4 

1.  95-4 

l. 67-4 

1. 17-4 

6.  39-5 

2.  83-3 

1.  11-5 

3347.  8 

1. 38-4 

1. 42-4 

1.  11-4 

7.  24-5 

3.  70-5 

1.60-3 

74 

3291.  5 

1.90-4 

1. 63-4 

1.  15-4 

6.  46-3 

2.  77-5 

1.09-3 

3481.  6 

1.  32-4 

1.37-4 

1.07-4 

6.  99-3 

3.  57-5 

1.  61-5 

73 

3410.7 

1.86-4 

1. 60-4 

1.  12-4 

6.  32-3 

2.  72-3 

1.  07-3 

3618.  6 

1,  47-4 

1.  32-4 

1.  03-4 

6.  74-3 

3.  44-5 

1.  36-3 

76 

3332.  2 

1.  82-4 

1. 56-4 

1.  10-4 

6.  19-5 

2. 66-5 

1.  03-3 

3759.  0 

1,  42-4 

1.27-4 

9.  97-3 

6.  51-3 

3.  32-5 

1.  50-3 

77 

3655.  8 

1.  78-4 

1. 32-4 

1.  08-4 

6.  05-5 

2. 60-3 

1.  03-3 

3902.  7 

1.37-4 

1.23-4 

9.  63-3 

6.  28-3 

3.  21-5 

1.  45-3 

78 

3781.7 

1.  74-4 

1. 49-4 

1.  03-4 

3.  92-3 

2.  34-3 

1.  01-3 

4049.  9 

1.32-4 

1. 19-4 

9.  30-3 

6.  07-3 

3.  10-5 

1.  40-3 

79 

3909.  7 

1.  70-4 

1. 43-4 

1.  03-4 

5.  78-3 

2.  49-3 

9.  86-6 

4200.  6 

1.28-4 

1.  13-4 

8.  98-3 

5.  87-5 

3.  00-5 

1.  36-5 

80 

4040.  0 

1.  66-4 

1. 42-4 

1.  00-4 

3.  64-3 

2.  43-3 

9.  63-6 

4334.9 

1,23-4 

1. 11-4 

8.  69-3 

3.  68-3 

2.  90-5 

1.  32-3 

81 

4172.6 

1.  61-4 

1. 38-4 

9.  76-3 

3.  30-3 

2. 37-3 

9.  40-6 

4312.9 

1.  19-4 

1. 07-4 

8.  40-3 

3.  49-3 

2.  81-5 

1.27-3 

82 

4307.  3 

1.  37-4 

1.  33-4 

9.  32-3 

3.  36-3 

2.  31-5 

9.  17-6 

4674.  6 

1.  15-4 

1.  04-4 

8.  12-3 

3.31-3 

2.  72-5 

1.  23-3 

83 

4444.  4 

1.  33-4 

1.  31-4 

9.  27-3 

5.  22-3 

2.  23-3 

8.  94-6 

4840.  1 

1.  11-4 

1.  00-4 

7.  86-3 

5.  14-3 

2.  64-5 

1.  20-5 

84 

4383.  7 

1.  49-4 

1.  28-4 

9.  02-3 

3.  08-3 

2.  19-3 

8.  69-6 

3009.  6 

1.  08-4 

9. 71-3 

7.  61-3 

4.  93-3 

2.  55-5 

1.  16-3 

83 

4723.  2 

1.  43-4 

1.  24-4 

8.  76-3 

4.  94-3 

2.  13-3 

8.44-6 

3103.  0 

1.04-4 

9.  40-3 

7.  36-3 

4. 82-3 

2.  47-5 

1.  13-3 

86 

4869.  1 

1. 41-4 

1.  20-4 

8.  30-3 

4.  79-5 

2.  06-3 

8.  18-6 

3360.  6 

1.01-4 

9. 09-3 

7.  13-5 

4.  67-3 

2.  40-5 

1.09-3 

87 

5015.3 

1.36-4 

1. 17-4 

8.  23-5 

4.  63-3 

1.  99-3 

7.  91-6 

3342.3 

9.  78-3 

8. 80-5 

6.91-3 

4. 53-5 

2.  33-3 

1.06-5 

88 

5163.  8 

1.32-4 

1.  13-4 

7,  94-3 

4.  47-3 

1.  92-5 

7.  61-6 

3728.  3 

9.  47-3 

8. 33-3 

6.  69-3 

4.  39-5 

2.  26-3 

1.  03-3 

89 

3314.6 

1.  27-4 

1.  08-4 

7.  63-3 

4.  29-3 

1.  84-3 

7.  30-6 

5910.  8 

9.  17-3 

8. 26-5 

6.  48-3 

4.  26-3 

2.  19-5 

1.  00-5 

90 

3467.  8 

1.  21-4 

1.  04-4 

7.  30-3 

4. 10-3 

1.  73-3 

6. 94-6 

6113.  7 

8.  88-3 

8. 00-3 

6.  28-3 

4.  13-3 

2.  13-3 

9.  73-6 

91 

3623.  3 

I. 15-4 

9.  86-3 

6.  93-5 

3. 88-3 

1  66-3 

6.  33-6 

6313.3 

8.61-3 

7.  76-3 

6.  09-3 

4.01-5 

2.  07-5 

9.  47-6 

92 

3781.  3 

1.08-4 

9.  26-5 

6.  49-5 

3. 62-5 

1.  34-3 

6.  03-6 

6317.7 

8.  34-3 

7.  32-3 

3.  91-5 

3.  89-3 

2.01-3 

9.  22-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zlir  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  N29  AI  -  N30 


z 

t£ 

E'«,  002 

E'-.  01 

E'«.  03 

E'«.  07 

E  '*».  15 

E 28 

t  E 

E 002 

E 01 

E'«.  03 

E'«.  07 

E'».  15 

E'«.  28 

60 

1883.  4 

2.  98-4 

2.  73-4 

2.  23-4 

1.  33-4 

0.  09-5 

3.  71-5 

2003.  4 

2.  17-4 

1. 99-4 

1.  59-4 

1.  03-4 

5.  13-5 

2.  37-5 

61 

1981.7 

2.  06-4 

2. 62-4 

2.  13-4 

l.  46-4 

7.  73-3 

3.  34-5 

2102.  4 

2.  09-4 

1.  91-4 

1.  32-4 

9.  83-5 

4.  89-5 

2.  26-5 

62 

2080.  6 

2.  75-4 

2  52-4 

2.  03-4 

1  40-4 

7.  38-5 

3.  38-3 

2204.  1 

2.01-4 

1. 83-4 

1.  43-4 

9.  38-3 

4.  66-5 

2.  16-5 

63 

2182.  2 

2.  64-4 

2. 42-4 

1  Q7-4 

l  34-4 

7.  06-3 

3.  24-5 

2308.  6 

1.  93-4 

1.  76-4 

1.  39-4 

8.  97-3 

4.  45-5 

2.  07-5 

64 

2286.  6 

2. 54-4 

2.  33-4 

1.  89-4 

1.  2Q-4 

6.  76-5 

3.  10-5 

2413.  8 

1.86-4 

1.  69-4 

1.  33-4 

8.  58-3 

4.  26-5 

1.98-5 

63 

2393.  8 

2.  44-4 

2.  24-4 

1.  81-4 

1.  23-4 

6.  47-5 

2.  97-3 

2523.  9 

1.  79-4 

1. 62-4 

1. 28-4 

8.21-5 

4.  08-5 

1.  90-5 

66 

2303.  9 

2.  35-4 

2.  15-4 

1.  74-4 

1.  18-4 

6.  20-5 

2.  84-5 

2638.  8 

1.  72-4 

1-  36-4 

1.  23-4 

7.  87-3 

3.  91-5 

1.  82-5 

67 

2616.  8 

2.  26-4 

2.  07-4 

1.  67-4 

l.  14-4 

3.  93-5 

2.  73-3 

2754.  7 

1.  66-4 

1 .  50-4 

1.  18-4 

7.  55-3 

3.  75-5 

1.  75-5 

68 

2732.  7 

2.  18-4 

1.99-4 

1.  61-4 

l.  09-4 

5.  71-5 

2.  61-5 

2873.  5 

1.  60-4 

1.  45-4 

1.  13-4 

7.  25-5 

3.  60-5 

1.  68-5 

69 

2851.  5 

2.  09-4 

1.  91-4 

1.  33-4 

1.  03-4 

5.  48-3 

2.  31-3 

2993.  3 

1.  34-4 

1.  39-4 

1.  09-4 

6.  97-3 

3.  46-5 

1.  62-5 

70 

2973.  4 

2.  01-4 

1.84-4 

1.  49-4 

1.  01-4 

3.  27-3 

2.  41-3 

3120.  1 

1.  49-4 

1.  34-4 

1.  03-4 

6.  70-3 

3.  33-5 

1.  36-3 

71 

3098.  4 

1.  94-4 

1.  77-4 

1.  43-4 

9.  68-5 

5.  06-5 

2.32-3 

3248.  1 

1.  44-4 

1. 30-4 

1.  01-4 

6.  43-5 

3.21-5 

1.  50-3 

72 

3226.  3 

1.  87-4 

1  71-4 

1.  38-4 

9.  32-5 

4.  87-5 

2.  23-5 

3379.  2 

1.  39-4 

1. 25-4 

9.  76-3 

6.  22-3 

3.  09-5 

1.  43-5 

73 

3337.  8 

1.  80-4 

1.  64-4 

1  33-4 

Q.  97-5 

4.  69-3 

2.  14-5 

3513.  5 

1.  34-4 

1. 21-4 

9.  42-3 

6.  00-3 

2.  98-5 

1.  40-5 

74 

3492.  3 

1.  73-4 

1.  58-4 

1.  28-4 

8.  63-5 

4.  51-5 

2.  06-3 

3631.  1 

1.  29-4 

1.  17-4 

9.  10-3 

3.  79-5 

2.  88-3 

1.  36-5 

75 

3630.  1 

1.  67-4 

1.  53-4 

1.  23-4 

8.  31-5 

4.  34-5 

1.  99-5 

3792.  1 

1.23-4 

1.  13-4 

8. 79-3 

5.  39-5 

2.  79-5 

1.31-5 

76 

3771.  3 

1.  61-4 

1.  47-4 

1.  19-4 

8.  01-5 

4.  19-5 

1.92-5 

3936.  4 

1.  21-4 

1.  09-4 

8.  49-3 

5.  40-3 

2.  70-5 

1.  27-5 

77 

3916.  0 

1.  35-4 

1.  42-4 

1.  14-4 

7.  72-3 

4.  04-5 

1.  85-5 

4084.  2 

1.  17-4 

1.  06-4 

8.  21-5 

5.  23-3 

2.  61-5 

1.  23-5 

70 

4064.  1 

1.  49-4 

1.36-4 

1.  10-4 

7.  44-5 

3.  90-5 

1.  78-5 

4235.  3 

1.  13-4 

1.  02-4 

7.  95-5 

5.  06-5 

2.  53-5 

1.  19-5 

79 

4215.8 

1.  44-4 

1. 32-4 

1.  06-4 

7.  17-5 

3.  76-3 

1.  72-5 

4390.  5 

1.  10-4 

9.  90-5 

7.  70-3 

4.  90-5 

2. 45-5 

1.  16-3 

00 

4371.  1 

1.  39-4 

1.  27-4 

1.  02-4 

6.  92-5 

3.  63-3 

1.  66-3 

4349.  1 

1.  06-4 

9. 39-5 

7.  46-3 

4.  73-3 

2.  38-5 

1.  13-3 

81 

4530.  2 

1.  34-4 

1. 22-4 

9.  87-5 

6.  68-5 

3.  50-5 

1.  61-5 

4711.  4 

1.  03-4 

9. 29-5 

7.  23-3 

4.61-5 

2.31-5 

1.  09-5 

82 

4693.  0 

1.29-4 

1.  18-4 

9. 52-5 

6.  45-5 

3. 38-5 

1.  55-5 

4877.  6 

1.  00-4 

9.  01-5 

7.  01-5 

4.  47-5 

2. 25-5 

1.  07-5 

83 

4859.  8 

1.24-4 

1.  14-4 

9.  18-5 

6. 22-5 

3.  27-5 

1.  50-3 

5047.  8 

9.  70-3 

8.  74-5 

6.  80-5 

4.34-5 

2.  18-5 

1.  04-5 

84 

5030.  5 

1.20-4 

1.  10-4 

8.  86-5 

6.  01-5 

3.  16-5 

1.  43-5 

5221.9 

9.  41-3 

8. 48-5 

6.  60-5 

4.  22-5 

2.  13-5 

1.  01-5 

83 

5205.  3 

1.  16-4 

1.  06-4 

8.  55-5 

3.  80-3 

3.  06-5 

1.  41-5 

5400.  2 

9.  14-5 

8. 24-3 

6.  41-3 

4.  10-5 

2.  07-5 

9.  83-6 

86 

5384.2 

1.  11-4 

1.02-4 

8.  25-5 

5.  61-5 

2.  96-5 

1.  36-5 

5582.  6 

8.  88-5 

8.  00-5 

6  23-5 

3.  99-5 

2. 02-5 

9.  61-6 

87 

5367.  4 

1.08-4 

9.83-3 

7.  97-5 

5.  42-5 

2.  86-5 

1.32-3 

3769.  4 

8.  62-5 

7.  77-5 

6.  05-5 

3.  88-5 

1.97-5 

9.  38-6 

88 

3754.  9 

1.  04-4 

9.  50-5 

7.  69-5 

5.  24-5 

2.  77-5 

1.  28-5 

5960.  6 

8.  38-5 

7.  36-5 

5.  89-5 

3.  78-5 

1.92-5 

9.  17-6 

89 

5947.0 

1.00-4 

9.  17-5 

7.  43-3 

3.  06-5 

2.  68-5 

1.  24-5 

6156.3 

8.  13-5 

7.  35-5 

5.  73-5 

3.  68-5 

1.87-5 

8.  96-6 

90 

6143,6 

9.  66-3 

8.  85-5 

7.  17-5 

4.  89-5 

2.  60-3 

1.21-5 

6336.  7 

7.  93-5 

7. 15-5 

5.  57-5 

3.  59-5 

1.83-5 

8.  76-6 

91 

6344.  9 

9.  32-3 

8.  54-5 

6.  93-3 

4.  73-3 

2. 32-3 

1.  17-3 

6361.9 

7.71-3 

6.  96-5 

3.  43-3 

3.  30-3 

1.79-3 

8.  38-6 

92 

6351.0 

9.  00-5 

8.  25-5 

6. 69-5 

4. 58-5 

2. 44-5 

1.  14-5 

6772.  0 

7.  51-3 

6.  77-3 

5. 29-5 

3.41-3 

1.73-5 

8.  40-6 

Al  -  N31  At  -  01 


Z 

AE 

E'».  002 

E'-.  01 

E'°.  03 

E 07 

E'“.  13 

E'*.  28 

A  E 

E'».  002 

E  01 

E'*».  03 

E'=.  07 

E'*.  13 

E 28 

60 

2103.7 

3.  64-4 

3.31-4 

2.  64-4 

1.  77-4 

9.  26-5 

4.30-5 

906.  5 

1.  70-3 

1.  63-3 

1.  52-3 

1.39-3 

1.32-3 

1.  31-3 

61 

2206.  1 

3.  48-4 

3. 16-4 

2.  32-4 

1.  69-4 

8.  83-5 

4.  10-5 

934.0 

1.  62-3 

1. 56-3 

1.  45-3 

1.  33-3 

1.26-3 

1.  25-3 

62 

2311.2 

3.  33-4 

3. 02-4 

2.  41-4 

1.  61-4 

8.  43-3 

3.  92-5 

1002.  3 

l.  53-3 

1.49-3 

1.  38-3 

1.27-3 

1.20-3 

1.  20-3 

63 

2419.  1 

3.  18-4 

2.  89-4 

2.  30-4 

1.  34-4 

8.  05-5 

3.  74-5 

1052.  1 

1.  48-3 

1. 42-3 

1.  32-3 

1.22-3 

1.  15-3 

1.  15-3 

64 

2529.  8 

3.  05-4 

2.  77-4 

2.  21-4 

1.  47-4 

7.  70-5 

3.  38-5 

1102.6 

1.  42-3 

1.36-3 

1.26-3 

1.  17-3 

1.  11-3 

1.  11-3 

63 

2643.  3 

2.  92-4 

2.  63-4 

2.  11-4 

1.  41-4 

7.  37-5 

3.  43-5 

1134.  1 

1.  36-3 

1.  30-3 

1.  21-3 

1.  12-3 

1.06-3 

1.07-3 

66 

2759.  8 

2.  80-4 

2. 54-4 

2.  02-4 

1.35-4 

7.  06-3 

3.  28-5 

1206.  5 

1.30-3 

1.  25-3 

1.  16-3 

1.07-3 

1.02-3 

1.03-3 

67 

2879.  2 

2.  69-4 

2.  44-4 

1.  94-4 

1.  30-4 

6.  77-5 

3.  15-5 

1239.  9 

1.25-3 

1.  20-3 

1.  12-3 

1.03-3 

9.  84-4 

9.  89-4 

68 

3001.6 

2.  58-4 

2. 34-4 

1.86-4 

1.24-4 

6.  49-5 

3.  02-5 

1314.2 

1.20-3 

1. 16-3 

1.  08-3 

9  94-4 

9.  48-4 

9.  55-4 

69 

3127.0 

2.  48-4 

2. 23-4 

1.79-4 

1.  19-4 

6.  24-5 

2.  90-5 

1369.  3 

1.  16-3 

1. 11-3 

1.  04-3 

9. 39-4 

9.  15-4 

9.  22-4 

70 

3233.  5 

2.  38-4 

2.  16-4 

1.  72-4 

1.  13-4 

3.  99-3 

2.  7^-  3 

1423.  6 

1.  12-3 

1.07-3 

1.  00-3 

9.  23-4 

8.  84-4 

8.  91-4 

71 

3307.  2 

2.  29-4 

2.  08-4 

1.  65-4 

1.  10-4 

5.  76-5 

2.  6B-5 

1482.  3 

1.08-3 

1. 04-3 

9.  65-4 

B.  94-4 

8. 55-4 

8.  63-4 

72 

3522.  1 

2.  20-4 

2.  00-4 

1.  39-4 

t.  06-4 

3.  34-5 

2.  38-5 

1540.  3 

1.04-3 

1.  00-3 

9.  33-4 

8.  63-4 

8. 28-4 

8.  36-4 

73 

3660.  2 

2.  12-4 

1.92-4 

1.  53-4 

1.  02-4 

3.  34-3 

2.  48-5 

1399.  0 

1.01-3 

9. 70-4 

9.  03-4 

8.  37-4 

0. 03-4 

8.  11-4 

74 

3801.7 

2.  04-4 

1.85-4 

1.  47-4 

9.  83-3 

3.  14-3 

2.  39-5 

1638.4 

9.  76-4 

9. 39-4 

8.  73-4 

8.  12-4 

7. 79-4 

7.  87-4 

73 

3946,  5 

1.97-4 

1.  78-4 

1.  42-4 

9.  47-3 

4.  96-3 

2.31-5 

1718.6 

9.  46-4 

9.  11-4 

8.  49-4 

7.  88-4 

7.  37-4 

7.  65-4 

76 

4094.  8 

1.90-4 

1.  72-4 

1.  37-4 

9.  13-3 

4.  70-5 

2.  22-3 

1779.  6 

9.  18-4 

8. 84-4 

8.  24-4 

7.  65-4 

7.  36-4 

7.  44-4 

77 

4246.  3 

1.83-4 

1.  66-4 

1.  32-4 

8.81-3 

4.61-3 

2.  13-3 

1841. 2 

8.  92-4 

8. 38-4 

8.  01-4 

7.  44-4 

7.  16-4 

7.  23-4 

78 

4401.9 

1.77-4 

1.  60-4 

1.  27-4 

8.  50-5 

4.  46-3 

2.  07-5 

1903.  6 

8.  67-4 

8. 35-4 

7.  79-4 

7.  24-4 

6. 98-4 

7.  06-4 

79 

4360.  9 

1.70-4 

1.  33-4 

1.  23-4 

8.21-3 

4.31-3 

2.  00-3 

1966.  7 

8.  43-4 

8.  12-4 

7.  38-4 

7.  03-4 

6.81-4 

6.  89-4 

80 

4723.  7 

1.63-4 

1.  49-4 

1.  19-4 

7.  94-3 

4.  16-3 

1.  94-3 

2030.  4 

8.  21-4 

7. 91-4 

7.  39-4 

6.  88-4 

6.  64-4 

6.  73-4 

81 

4890.  3 

1.  39-4 

1. 44-4 

1.  15-4 

7.  67-3 

4.03-3 

1.88-5 

2094.  7 

8.  00-4 

7. 71-4 

7.  20-4 

6.71-4 

6. 49-4 

6.  38-4 

82 

3060.8 

1.  34-4 

1.39-4 

1. 11-4 

7.  42-5 

3.  90-5 

1.82-3 

2139.  6 

7.  81-4 

7.  32-4 

7.  03-4 

6.  36-4 

6.  34-4 

6.  44-4 

83 

3235.  2 

1.  49-4 

1.33-4 

1.  07-4 

7.  18-3 

3.  77-3 

1.76-3 

2223.  1 

7.  62-4 

7.  33-4 

6.  87-4 

6.41-4 

6.21-4 

6.31-4 

84 

3413.8 

1.44-4 

1.31-4 

1.  04-4 

6.  95-5 

3.  66-3 

1.  71-3 

2291.0 

7.  43-4 

7. 18-4 

6.  71-4 

6.  27-4 

6. 08-4 

6.  18-4 

83 

3396.  3 

1.39-4 

1.26-4 

1.  01-4 

6.  74-3 

3.  33-5 

1.65-5 

2337.  3 

7.  28-4 

7.  02-4 

6.  37-4 

6.  14-4 

3. 96-4 

6.  07-4 

86 

3783,  3 

1.33-4 

1.22-4 

9. 75-5 

6. 53-5 

3.  44-5 

1.61-5 

2424. 4 

7.  12-4 

6. 87-4 

6.  43-4 

6.  02-4 

3. 84-4 

3.  96-4 

87 

3974.  9 

1.30-4 

1.  19-4 

9.  44-3 

6.  33-3 

3. 34-3 

1.  36-3 

2491.7 

6.  98-4 

6.  73-4 

6.  30-4 

3.  90-4 

3. 73-4 

3.  Q3-4 

88 

6170,7 

1.26-4 

1.  13-4 

9. 13-5 

6. 14-3 

3, 24-3 

1.32-3 

2339.  4 

6.  84-4 

6. 39-4 

6.  18-4 

3.  79-4 

3.  63-4 

3.  76-4 

89 

6371.2 

1.  22-4 

1.  11-4 

8. 88-5 

3.  96-5 

3. 14-3 

1.  47-5 

2627.  4 

6.  70-4 

6. 46-4 

6.  06-4 

5.  68-4 

3. 33-4 

5.  67-4 

90 

6376,  4 

1.  19-4 

1.08-4 

8.61-3 

3.  78-3 

3. 06-3 

1.  43-3 

2693.  7 

6.  37-4 

6. 34-4 

3.  93-4 

3.  39-4 

3. 44-4 

3.  38-4 

91 

6786.  6 

1.  13-4 

1.03-4 

0.  36-3 

3.  62-3 

2. 97-3 

1.  39-3 

2764.  2 

6.  46-4 

6, 23-4 

5.  84-4 

3.  49-4 

3, 33-4 

3.  30-4 

92 

7001.6 

1.  12-4 

1.02-4 

8.  1 1-3 

3.  46-3 

2. 89-3 

1.36-3 

2833.  0 

6.  34-4 

6.  12-4 

3.  74-4 

3.  40-4 

3. 27-4 

5.  43-4 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  0  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zctr  Rydbergs,  60  <  Z  92 
See  page  96  for  Explanation  of  Tables 


At  -  02  At  -  03 


z 

AE 

E'»  002 

E'“. 01 

E'c.  03 

E 07 

£'». 15 

E  '=,  28 

AE 

E'*.  002 

E 01 

E'«.  03 

E'm  07 

E'«.  13 

E'«.  28 

60 

942.  7 

1 . 02-3 

9.  08-4 

9.  23-4 

8  34-4 

Q.  18-4 

8.  26-4 

963.  4 

1.  34-3 

1.  48-3 

1.  39-3 

1.  29-3 

1.  23-3 

1.  24-3 

61 

993.  3 

9.  74-4 

9.  40-4 

8.  77-4 

8.  12-4 

7.  78-4 

7  88-4 

1016.  1 

1  46-3 

1.  40-3 

1.31-3 

1.  22-3 

1. 17-3 

1. 17-3 

62 

1045.  5 

9.  27-4 

8.  95-4 

8  35-4 

7.  73-4 

7  41-4 

7.  32-4 

1070.  2 

1.  38-3 

1  33-3 

1.25-3 

1.  16-3 

1.  11-3 

1. 11-3 

63 

1090.  7 

8.  84-4 

8.  53-4 

7.  96-4 

7.  36-4 

7  06-4 

7.  19-4 

1125.  7 

1.  31-3 

1.  27-3 

1.  18-3 

1.  10-3 

1.05-3 

1.  06-3 

64 

1153.  2 

8.  44-4 

8.  14-4 

7,  59-4 

7.  02-4 

6.  75-4 

6.  88-4 

1182.  6 

1.23-3 

1.  20-3 

1. 12-3 

1.  04-3 

9.  98-4 

1.  01-3 

63 

1208.  9 

8.  07-4 

7.  78-4 

7.  25-4 

6.  71-4 

6.  45-4 

6.  58-4 

1240.  9 

1.  19-3 

1.  14-3 

1.  07-3 

9.  92-4 

9.  49-4 

9.  60-4 

66 

1265.  8 

7.  72-4 

7.  44-4 

6.  93-4 

6.  42-4 

6.  17-4 

6.  31-4 

1300.  5 

1.  13-3 

1.  09-3 

1.  02-3 

9.  43-4 

9.  04-4 

9.  15-4 

67 

1324.  0 

7  39-4 

7.  12-4 

6.  64-4 

6.  14-4 

3.  91-4 

6.  05-4 

1361.  5 

1.  08-3 

1.  04-3 

9.  71-4 

9.  00-4 

8.  62-4 

8.  73-4 

69 

1383.  4 

7.  09-4 

6. 83-4 

6.  36-4 

5.  89-4 

3.  67-4 

5.81-4 

1424.  0 

1.  03-3 

9.  92-4 

9.  26-4 

8.  59-4 

8.  23-4 

8.  34-4 

69 

1444.  0 

6.  80-4 

6.  35-4 

6.  10-4 

3.  65-4 

3.  44-4 

3.  58-4 

1487.  8 

9.  85-4 

9.  48-4 

8.  B5-4 

8.  21-4 

7.  87-4 

7.  98-4 

70 

1505.  8 

6.  33-4 

6. 29-4 

5.  83-4 

5.  42-4 

3.  23-4 

3.  37-4 

1533.  0 

9.  42-4 

9.  07-4 

8.  46-4 

7.  85-4 

7.  32-4 

7.  63-4 

71 

1368.  9 

6.  28-4 

6  05-4 

3.  63-4 

3.  21-4 

5.  03-4 

3.  16-4 

1619.  6 

9.  02-4 

8. 68-4 

8.  10-4 

7.  31-4 

7.  20-4 

7.  31-4 

72 

1633.  1 

6.  04-4 

3.  81-4 

3.  41-4 

5.  01-4 

4.  84-4 

4. 98-4 

1687.  7 

8.  64-4 

8.  32-4 

7.  76-4 

7.  19-4 

6.  90-4 

7.01-4 

73 

1698.  6 

5.  02-4 

5.  60-4 

5.  21-4 

4.  83-4 

4.  67-4 

4.  80-4 

1737.  1 

8.  29-4 

7.  98-4 

7.  44-4 

6.  90-4 

6.  62-4 

6.  72-4 

74 

1765.  3 

5.  61-4 

3  39-4 

5.  02-4 

4.  65-4 

4.  30-4 

4. 63-4 

1828.  0 

7.  96-4 

7.  66-4 

7.  14-4 

6.  62-4 

6. 36-4 

6.  46-4 

75 

1833.  1 

5.  41-4 

3.  20-4 

4.  84-4 

4.  48-4 

4.  34-4 

4. 47-4 

1900.  3 

7.  64-4 

7  36-4 

6.  86-4 

6.  33-4 

6.  11-4 

6.21-4 

76 

1902.  2 

3  22-4 

5.  02-4 

4.  67-4 

4.  33-4 

4.  20-4 

4.  32-4 

1973.  9 

7.  35-4 

7.  07-4 

6.  59-4 

6.  11-4 

5.  87-4 

5.  97-4 

77 

1972.  4 

5.  04-4 

4.  83-4 

4.  31-4 

4.  18-4 

4.  03-4 

4.  17-4 

2049.  1 

7.  07-4 

6. 80-4 

6.  34-4 

5.  87-4 

5.  63-4 

5.  74-4 

78 

2043.  8 

4.  87-4 

4.  69-4 

4.  36-4 

4.  04-4 

3.  92-4 

4. 04-4 

2123.  6 

6.81-4 

6.  53-4 

6.  10-4 

5.  65-4 

5.  44-4 

5.  53-4 

79 

2116.  5 

4.  71-4 

4.  53-4 

4.  21-4 

3.  91-4 

3. 80-4 

3. 91-4 

2203.  6 

6.  56-4 

6.  31-4 

5.  88-4 

5.  44-4 

5.  24-4 

5.  33-4 

90 

2190.  3 

4.  36-4 

4.  39-4 

4.  08-4 

3.  78-4 

3. 68-4 

3. 79-4 

2263.  0 

6.  32-4 

6.  08-4 

3.  66-4 

3.  23-4 

3.  06-4 

5.  13-4 

81 

2265.  2 

4.  42-4 

4.  25-4 

3.  93-4 

3.  66-4 

3.  56-4 

3. 68-4 

2363.  9 

6.  10-4 

5.  87-4 

3.  46-4 

3.  06-4 

4.  88-4 

4.  97-4 

82 

2341.  4 

4.  28-4 

4.  11-4 

3.  82-4 

3.  53-4 

3.  46-4 

3.  37-4 

2446.  2 

5.  88-4 

3.  66-4 

5.  27-4 

4.  88-4 

4.71-4 

4.  80-4 

83 

2418.  7 

4.  15-4 

3.  99-4 

3. 71-4 

3. 44-4 

3.  36-4 

3.  47-4 

2329.  9 

3.  68-4 

3.  47-4 

3.  09-4 

4.  72-4 

4.  53-4 

4.  64-4 

84 

2497.  1 

4.  02-4 

3.  87-4 

3.  60-4 

3.  34-4 

3.  26-4 

3.  37-4 

2615.  1 

3.  49-4 

3,  28-4 

4.  92-4 

4.  36-4 

4.  40-4 

4.  49-4 

85 

2576.  7 

3.  91-4 

3.  76-4 

3.  49-4 

3.  24-4 

3. 16-4 

3. 27-4 

2701.8 

5.  31-4 

5.  11-4 

4.  75-4 

4. 41-4 

4.  26-4 

4.  34-4 

86 

2637.  5 

3.  79-4 

3.  63-4 

3.  39-4 

3.  13-4 

3.  08-4 

3.  19-4 

2789.  9 

5.  13-4 

4.  94-4 

4.  60-4 

4.  26-4 

4.  12-4 

4.  21-4 

87 

2739.  4 

3.  68-4 

3.  54-4 

3.  29-4 

3.  06-4 

2.  99-4 

3.  10-4 

2879.  5 

4.  97-4 

4.  78-4 

4.  45-4 

4. 13-4 

3.  99-4 

4.  08-4 

88 

2822.  5 

3.  58-4 

3.  44-4 

3. 20-4 

2.  98-4 

2.  91-4 

3. 02-4 

2970.  5 

4.81-4 

4.  63-4 

4.31-4 

4.  00-4 

3.  86-4 

3.  96-4 

89 

2906.  7 

3.  48-4 

3.  35-4 

3.  11-4 

2.  90-4 

2.  84-4 

2. 95-4 

3063.  1 

4.  66-4 

4.  48-4 

4.  17-4 

3. 87-4 

3.  74-4 

3.  84-4 

90 

2992.  0 

3. 39-4 

3.  26-4 

3.  03-4 

2.  82-4 

2.  76-4 

2.  ea-4 

3137.  1 

4.  31-4 

4.  34-4 

4.  04-4 

3. 76-4 

3. 63-4 

3.  73-4 

91 

3078.  5 

3.  30-4 

3.  17-4 

2.  95-4 

2.  75-4 

2.  69-4 

2.  81-4 

3252.  6 

4.  38-4 

4.21-4 

3.  92-4 

3.  64-4 

3.  52-4 

3.  62-4 

92 

3166.0 

3.  21-4 

3.  09-4 

2.  87-4 

2.  68-4 

2. 62-4 

2.  74-4 

3349.  6 

4.  25-4 

4. 08-4 

3.  00-4 

3.  53-4 

3. 42-4 

3.  52-4 

Z 

AE 

E'«.  002 

E'«.  01 

A1  -  04 

£'«.  03  E'».  07 

E'».  15 

E'».  20 

A  E 

E'».  002 

E 01 

A!  -  05 

E'».  03 

E'«.  07 

E 15 

E'“.  20 

60 

1162.7 

2.  87-3 

2.  45-3 

1.  72-3 

9.  50-4 

4.  08-4 

l.  72-4 

1166.  1 

4.  18-3 

4.  22-3 

4.  37-3 

4.  73-3 

5.  29-3 

5.  76-3 

61 

1220.  5 

2.  74-3 

2.  33-3 

1.  64-3 

9.  17-4 

4.  03-4 

1.  79-4 

1224. 2 

4.  04-3 

4. 08-3 

4.  23-3 

4.  59-3 

5.  13-3 

S.  59-3 

62 

1279.  6 

2.61-3 

2.  23-3 

1.  57-3 

8.  88-4 

4  00-4 

1.  89-4 

1283.  3 

3.  91-3 

3. 95-3 

4.  10-3 

4. 44-3 

4.  97-3 

5.  42-3 

63 

1340.  1 

2.  50-3 

2.  14-3 

I.  51-3 

8.  62-4 

4.  00-4 

2.  00-4 

1344. 2 

3.  78-3 

3.  82-3 

3.  97-3 

4.  30-3 

4.81-3 

5.  26-3 

64 

1401.8 

2.  39-3 

2.  03-3 

1.  43-3 

8.  40-4 

4.  02-4 

2.  13-4 

1406.2 

3.  66-3 

3. 70-3 

3.  84-3 

4. 17-3 

4.  66-3 

5.  09-3 

65 

1464.8 

2.  29-3 

1.  97-3 

1.  40-3 

8,  20-4 

4.  05-4 

2.  27-4 

1469.  3 

3.  34-3 

3. 38-3 

3.  72-3 

4. 04-3 

4.  51-3 

4.  93-3 

66 

1529.  1 

2.  20-3 

1.  89-3 

1.  35-3 

3.  03-4 

4.  10-4 

2,  42-4 

1534. 1 

3.  43-3 

3.  46-3 

3.  60-3 

3.  91-3 

4.  37-3 

4.  77-3 

67 

1594.7 

2.  12-3 

1.  82-3 

1.  31-3 

7.  88-4 

4.  16-4 

2.  58-4 

1600.  0 

3.  32-3 

3. 33-3 

3.  48-3 

3. 78-3 

4.  23-3 

4.  62-3 

68 

1661.6 

2.  04-3 

1.  76-3 

1.  27-3 

7.  75-4 

4.  23-4 

2.  75-4 

1667.  2 

3.21-3 

3.  23-3 

3.  37-3 

3.  66-3 

4.  09-3 

4.  47-3 

69 

1729.  8 

1.96-3 

1.  70-3 

1.  23-3 

7.  63-4 

4.  30-4 

2.  91-4 

1733.  7 

3.  11-3 

3. 14-3 

3.  27-3 

3.  34-3 

3.  96-3 

4.  33-3 

70 

1799.  3 

1.89-3 

1.64-3 

1.  20-3 

7.  33-4 

4.  38-4 

3.  08-4 

1805.  6 

3.  02-3 

3.  03-3 

3.  16-3 

3.  43-3 

3.  83-3 

4.  19-3 

71 

1870.  0 

1.  83- J 

1.  58-3 

1.  17-3 

7.  44-4 

4.  46-4 

3.  24-4 

1876  7 

2.  92-3 

2. 95-3 

3.  06-3 

3.  32-3 

3.  70-3 

4.  05-3 

72 

1942.  1 

1.  76-3 

1.  54-3 

1.  14-3 

7.  35-4 

4.  34-4 

3.  40-4 

1949.  2 

2.  83-3 

2. 86-3 

2.  97-3 

3.21-3 

3.  38-3 

3.  92-3 

73 

2013.  4 

1.  71-3 

1.49-3 

1.  11-3 

7.  28-4 

4.  62-4 

3.  55-4 

2023.  0 

2.  74-3 

2. 77-3 

2. 87-3 

3,  11-3 

3.  47-3 

3.  79-3 

74 

2090.  1 

1.65-3 

1.  44-3 

1.  09-3 

7. 20-4 

4.  69-4 

3.  70-4 

2098. 2 

2,  66-3 

2.  68-3 

2.  78-3 

3,  01-3 

3.  35-3 

3.  67-3 

73 

2166.0 

1.  60-3 

1.  40-3 

1.  06-3 

7.  14-4 

4.  76-4 

3.  03-4 

2171.6 

2.  38-3 

2.  60-3 

2.  70“3 

2.  91-3 

3.  25-3 

3.  56-3 

76 

2243.  2 

1.  55-3 

1.  36-3 

1.  04-3 

7. 07-4 

4.  83-4 

3.  96-4 

2252.  4 

2.  30-3 

2.  52-3 

2.  61-3 

2.  82-3 

3.  14-3 

3.  44-3 

77 

2321.8 

1.  31-3 

1.33-3 

1.  01-3 

7.  01-4 

4.  88-4 

4.  08-4 

2331.  5 

2,  43-3 

2.  43-3 

2.  53-3 

2.  73-3 

3.  04-3 

3.  34-3 

78 

2401.6 

1.46-3 

1.  29-3 

9.  93-4 

6, 94-4 

4.  94-4 

4.  20-4 

2411.9 

2.  36-3 

2.  37-3 

2.  46-3 

2.  65-3 

2.  95-3 

3.  23-3 

79 

2482.  7 

1.  42-3 

1.  26-3 

9.  73-4 

6.  88-4 

4. 98-4 

4.  30-4 

2493.  6 

2.  29-3 

2. 30-3 

2.  38-3 

2.  57-3 

2.  86-3 

3.  13-3 

80 

2563.  1 

1.38-3 

1.  22-3 

9.  33-4 

6.  82-4 

3.  02-4 

4.  39-4 

2376.  7 

2.  22-3 

2. 24-3 

2.31-3 

2.  49-3 

2.  77-3 

3.  04-3 

81 

2648.  7 

1.  33-3 

1.  19-3 

9.  34-4 

6. 73-4 

3.  06-4 

4.  47-4 

2661. 1 

2.  16-3 

2.  J7-3 

2.  24-3 

2.41-3 

2.  69-3 

2.  93-3 

82 

2733.  7 

1.31-3 

1. 16-3 

9.  16-4 

6. 69-4 

3.  08-4 

4.  53-4 

2746.  8 

2.  10-3 

2.  11-3 

2.  18-3 

2.  34-3 

2.  61-3 

2.  86-3 

83 

2820,  0 

1.27-3 

1.  14-3 

8.  98-4 

6.  63-4 

5.  10-4 

4.  61-4 

2833.  9 

2.  04-3 

2.  05-3 

2.  12-3 

2.  27-3 

2.  53-3 

2.  78-3 

84 

2907.  3 

1.  24-3 

1. 11-3 

8.  81-4 

6. 36-4 

3.  12-4 

4.  67-4 

2922.  3 

1  78-3 

l.  99-3 

2.  05-3 

2.  21-3 

2.  45-3 

2.  70-3 

85 

2996.  3 

1.21-3 

1.08-3 

8.  64-4 

6. 49-4 

3.  12-4 

4.  72-4 

3012.  0 

1.93-3 

1,94-3 

2.  00-3 

2.  14-3 

2.  38-3 

2.  63-3 

86 

3036.  5 

1.  18-3 

1.  06-3 

8.  48-4 

6. 43-4 

3.  13-4 

4.  76-4 

3103.  0 

1.87-3 

1.99-3 

1.94-3 

2.  08-3 

2.  32-3 

2.  55-3 

87 

3177.9 

1.  13-3 

1.03-3 

8.  32-4 

6. 36-4 

3.  13-4 

4.  79-4 

3193.  4 

1.  82-3 

1.83-3 

1.  89-3 

2.  02-3 

2.  25-3 

2.  43-3 

88 

3270.  3 

1.  12-3 

1.01-3 

8.  17-4 

6. 29-4 

3.  12-4 

4.  B2-4 

3289.  1 

1.  78-3 

1. 79-3 

1.84-3 

1.97-3 

2.  19-3 

2.  42-3 

89 

3364,  3 

1.  10-3 

9.  88-4 

8.  02-4 

6.  22-4 

3.  11-4 

4.  84-4 

3334.  1 

1.  73-3 

1.74-3 

I. 79-3 

1.92-3 

2.  13-3 

2.  35-3 

90 

3439.  8 

1.  07-3 

9.  66-4 

7.  87-4 

6.  14-4 

3.  09-4 

4.  86-4 

3480.  5 

1.  68-3 

1.  69-3 

1.74-3 

1.87-3 

2.  07-3 

2.  29-3 

91 

3336,  3 

1.03-3 

9.  45-4 

7.  73-4 

6. 07-4 

5.  07-4 

4.  87-4 

3378.  2 

1.  64-3 

1.65-3 

1.69-3 

1.82-3 

2.  02-3 

2.  24-3 

92 

3634.  2 

1.02-3 

9.  23-4 

7.  39-4 

6.  00-4 

5.  05-4 

4.  87-4 

3677.  3 

1.  60-3 

1.  61-3 

1.65-3 

1.77-3 

1.97-3 

2.  10-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  &  Given  as  a  Function  of  2  and  Scattered  Electron  Energy  E'  in 

Units  of  Z\ ir  Rydbergs,  60  ^  2  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  06  A1  -  07 


2 

A  E 

E'e  002 

E'*.  01 

E'*.  03 

E'=.  07 

E'».  15 

E 28 

ae 

E'»  002 

E'=.  01 

E'«.  03 

E'«.  07 

E'=.  15 

E'=,  28 

60 

1187.  7 

2.  36-3 

2  OD-3 

1  52-3 

9.  78-4 

6.  13-4 

4,  69-4 

1188.6 

3.  34-3 

3.  36-3 

3.  48-3 

3.  77-3 

4.  23-3 

4.  62-3 

61 

1247. 7 

2.  15-3 

1.  85-3 

1.  34-3 

8.  24-4 

4,  65-4 

3.  18-4 

1248.6 

3.  30-3 

3.  33-3 

3.  44-3 

3.  73-3 

4.  17-3 

4.  56-3 

62 

1309.  1 

1.  94-3 

1.  66-3 

1.  17-3 

6.  81-4 

3.  33-4 

1.  87-4 

1310.  0 

3.  29-3 

3  30-3 

3.41-3 

3.  68-3 

4.  11-3 

4.  49-3 

63 

1372,  0 

1.  73-3 

1.  48-3 

1.  02-3 

5-  65-4 

2,  38-4 

9.  79-5 

1372.  8 

3.  28-3 

3.  28-3 

3.  37-3 

3.  62-3 

4.  02-3 

4.  39-3 

64 

1436.  4 

1  55-3 

1.  32-3 

9.  14-4 

5.  00-4 

2.  08-4 

8.  35-5 

1437.  1 

3.  25-3 

3.  25-  , 

3.  31-3 

3.  52-3 

3.  88-3 

4.  22-3 

63 

1502.  1 

1.  42-3 

1  21-3 

8.  63-4 

5.  10-4 

2.  67-4 

1.  69-4 

1502.  9 

3.  20-3 

3.  17-  * 

3.  19-3 

3.  35-3 

3.  66-3 

3.  96-3 

66 

1369.  3 

1.  33-3 

1.  16-3 

8.  73-4 

5.  90-4 

4.  07-4 

3.  44-4 

1570.  2 

3  10-3 

3.  05-3 

3.  02-3 

3.  12-3 

3.  36-3 

3.  63-3 

67 

1637  9 

1.  30-3 

1.  16-3 

9.  27-4 

7.  10-4 

5.  8S-4 

5.  62-4 

1638.  9 

2.  96-3 

2.  89-3 

2.  82-3 

2.  85-3 

3.  04-3 

3.  26-3 

68 

1708.  0 

1.  29-3 

1. 18-3 

9.  93-4 

8.  35-4 

7.  66-4 

7.  73-4 

1709.  2 

2.  80-3 

2.  72-3 

2.  61-3 

2.  59-3 

2.  72-3 

2.  90-3 

6? 

1779  6 

1.  29-3 

1  20-3 

1.  05-3 

9.  42-4 

9.  15-4 

9.  48-4 

1780.  9 

2.  65-3 

2.  55-3 

2.  41-3 

2.  36-3 

2.  44-3 

2.  59-3 

70 

1852.  6 

1  29-3 

1.  21-3 

1.  10-3 

1.  02-3 

1.  03-3 

1.  08-3 

1854.2 

2.  50-3 

2.  40-3 

2.  24-3 

2.  16-3 

2.  21-3 

2.  33-3 

71 

1927.  1 

1.  29-3 

1  22-3 

1.  13-3 

1.  08-3 

1  11-3 

1.  18-3 

1929.  0 

2.  37-3 

2.  26-3 

2.  09-3 

1.  99-3 

2.  01-3 

2.  11-3 

72 

2003.  0 

1.  28-3 

1.  22-3 

1.  15-3 

1.  12-3 

1.  17-3 

1.  25-3 

2005.  2 

2.  25-3 

2.  13-3 

1.96-3 

1.  84-3 

1.  84-3 

1.  93-3 

73 

2080.  3 

1.  26-3 

1. 22-3 

1.  15-3 

1.  14-3 

1.  20-3 

1.  29-3 

2083.  1 

2.  14-3 

2. 02-3 

1.  84-3 

1.  71-3 

1.70-3 

1.  77-3 

74 

2159.  5 

1.  25-3 

1.  20-3 

1.  15-3 

1.  15-3 

1.  22-3 

1.  31-3 

2162.  4 

2.  04-3 

1.  92-3 

1.  74-3 

1.  60-3 

1.  58-3 

1.  64-3 

75 

2239.  9 

1.  23-3 

1.  19-3 

1.  15-3 

1.  15-3 

1.  23-3 

1.  33-3 

2243.  3 

1.  95-3 

1.  83-3 

1.  65-3 

I.  51-3 

1.  48-3 

1.  53-3 

76 

2321.  9 

1.  20-3 

1.  17-3 

1.  13-3 

1.  15-3 

1.  23-3 

1.  33-3 

2325.  7 

1.86-3 

1.  75-3 

1.  57-3 

1.  42-3 

1.  39-3 

1.  43-3 

77 

2403.  4 

1.  18-3 

1.  15-3 

1.  12-3 

1.  14-3 

1.  22-3 

1.  33-3 

2409.  7 

1.  78-3 

1.  67-3 

1.  49-3 

1.  35-3 

1.  31-3 

1.  35-3 

78 

2490.  5 

i.  15-3 

1.  13-3 

1.  10-3 

1.  12-3 

1.  21-3 

1.  31-3 

2495.  3 

1.  71-3 

1.  60-3 

1.  42-3 

1.  28-3 

1.  24-3 

1.  27-3 

79 

2577.  1 

1.  13-3 

1.  10-3 

1.  08-3 

1.  11-3 

1.  20-3 

1.  30-3 

2582.  4 

1.  64-3 

1.  54-3 

1.  36-3 

1.  22-3 

1.  17-3 

1.  21-3 

80 

2665.  2 

1.  10-3 

1.  08-3 

X.  06-3 

1.  09-3 

1.  18-3 

1.  29-3 

2671.2 

1.  58-3 

1.  48-3 

1.  31-3 

1.  16-3 

1.  12-3 

1.  15-3 

81 

2754.  9 

1.  08-3 

1.  06-3 

1.  04-3 

1.  07-3 

1.  16-3 

1.  27-3 

2761.  5 

1.  52-3 

1.  42-3 

1.  25-3 

1.  11-3 

1.  06-3 

1.  09-3 

82 

2846.  1 

1.  05-3 

1.  03-3 

1.  02-3 

1.  05-3 

1.  14-3 

1.  25-3 

2853.  4 

1.  47-3 

1.  37-3 

1.  20-3 

1.  07-3 

1.  02-3 

1.  04-3 

83 

2938.  9 

1.  02-3 

1.  01-3 

9.  96-4 

1.  03-3 

1.  12-3 

1.  23-3 

2946.  9 

1.  41-3 

1.  32-3 

1.  16-3 

1.  02-3 

9.  72-4 

9.  97-4 

84 

3033.  3 

1.  00-3 

9.  83-4 

9.  74-4 

1.01-3 

1.  10-3 

1.  20-3 

3042.  1 

1.  36-3 

1.27-3 

1.  11-3 

9.  82-4 

9.  32-4 

9.  55-4 

85 

3129.  3 

9.  75-4 

9.  60-4 

9.  52-4 

9,  87-4 

1.  08-3 

1.  18-3 

3138.9 

1.32-3 

1.  23-3 

1.  08-3 

9.  45-4 

8.  95-4 

9.  16-4 

86 

3226.  9 

9.  51-4 

9.  37-4 

9.  31-4 

9.  66-4 

1.  06-3 

1.  16-3 

3237.  3 

1.27-3 

1. 18-3 

1.04-3 

9.  10-4 

8.  60-4 

8.  81-4 

87 

3326.  1 

9.  28-4 

9.  15-4 

9.  09-4 

9,  45-4 

1.03-3 

1.  14-3 

3337.  4 

1.23-3 

1. 14-3 

1.00-3 

8.  77-4 

8  27-4 

8.  48-4 

88 

3426.  9 

9.  05-4 

8. 93-4 

8.  89-4 

9.  25-4 

1.01-3 

1.  11-3 

3439.  2 

1.  19-3 

1. 11-3 

9.  67-4 

8.  46-4 

7.  97-4 

8.  17-4 

89 

3529.  4 

8.  83-4 

8. 71-4 

8. 68-4 

9.  05-4 

9.91-4 

1.  09-3 

3542. 6 

1.  15-3 

1.07-3 

9.  35-4 

8.  17-4 

7.  68-4 

7.  88-4 

90 

3633  5 

8.  61-4 

8. 50-4 

8.  48-4 

8.  85-4 

9.  70-4 

1.07-3 

3647.  7 

1.  12-3 

1.04-3 

9.  05-4 

7.  90-4 

7.  42-4 

7.  61-4 

91 

3739.  2 

8.  40-4 

8.  30-4 

8. 28-4 

8. 66-4 

9.  50-4 

1.  05-3 

3754.  5 

1.08-3 

1.00-3 

8.  76-4 

7.  64-4 

7.  17-4 

7.  36-4 

92 

3846.  6 

8.  20-4 

e.  10-4 

8.  09-4 

8.  46-4 

9.  30-4 

1.  03-3 

3863.  0 

1.05-3 

9.  74-4 

8.  49-4 

7.  39-4 

6.  93-4 

7.  12-4 

2 

AE 

E'«.  002 

E'».  01 

A 1  -  08 

E  03  E'm.  07 

E'*.  15 

E'».  28 

AE 

E'*.  002 

E'-.  01 

A1  -  09 

E'-.  03 

E'-.  07 

E'-.  13 

e  '*■.  r 

60 

1354.0 

2.  07-3 

2.  08-3 

2.  11-3 

2.  18-3 

2.  30-3 

2.  41-3 

1363.  9 

1,  12-3 

1.  13-3 

1.  14-3 

1.  18-3 

1.24-3 

1.31-3 

61 

1416.8 

2.  00-3 

2. 00-3 

2.  03-3 

2.  10-3 

2.  21-3 

2.  32-3 

1427.  5 

1.  09-3 

1.09-3 

1. 11-3 

1.  14-3 

1.  21-3 

1.  27-3 

62 

1481.0 

1.  93-3 

1.93-3 

I.  96-3 

2.  03-3 

2.  14-3 

2.  24-3 

1492.  6 

1.  05-3 

1.06-3 

1.07-3 

1.  11-3 

1.  17-3 

1.  24-3 

63 

1546.7 

1.86-3 

1.  87-3 

1.  89-3 

1.96-3 

2.  06-3 

2.  17-3 

1559.0 

1.02-3 

1.03-3 

1.  04-3 

1.08-3 

1.  14-3 

1.  20-3 

64 

1613.7 

1.  80-3 

1.  81-3 

X.  83-3 

1.  90-3 

2.  00-3 

2.  10-3 

1627.  0 

9.  91-4 

9. 96-4 

1,01-3 

1.05-3 

1.  11-3 

1.  17-3 

65 

1682.  1 

1.  74-3 

1.  75-3 

1.  77-3 

1.84-3 

1.  93-3 

2.  04-3 

1696.  4 

9.  63-4 

9.  67-4 

9.  85-4 

1.02-3 

1.03-3 

l.  14-3 

66 

1752.  0 

1.  69-3 

1.69-3 

1.  72-3 

1.  70-3 

1.  88-3 

1.  97-3 

1767.  3 

9.  35-4 

9.  40-4 

9.  57-4 

9  02-4 

1.05-3 

1. 11-3 

67 

1823.  3 

1.63-3 

1.  64-3 

1.  67-3 

1.  73-3 

1.82-3 

1.  92-3 

1839.  7 

9.  09-4 

9.  14-4 

9. 30-4 

9.  63-4 

1.02-3 

1.08-3 

68 

1896.  0 

1.  58-3 

1.  59-3 

1.  62-3 

1.67-3 

t.  77-3 

1.  86-3 

1913.6 

8.  84-4 

8.  80-4 

9.  05-4 

9.  39-4 

9.  94-4 

1.05-3 

69 

1970.  X 

1,  54-3 

1.  54-3 

1.  57-3 

1.  62-3 

1,  71-3 

1.  81-3 

1908,  9 

8.  59-4 

8.  64-4 

8,  80-4 

9. 14-4 

9  68-4 

1.  03-3 

70 

2045.  7 

1.  49-3 

1.  50-3 

1.  52-3 

1.  50-3 

1.  66-3 

1.  75-3 

2065.  8 

8.  36-4 

8.  40-4 

8.  56-4 

8,  89-4 

9.  43-4 

1.00-3 

71 

2122.  7 

1.45-3 

1.  46-3 

1,  48-3 

1.  53-3 

1.  62-3 

1.71-3 

2144. 2 

8.  13-4 

8.  18-4 

8.  33-4 

8.  66-4 

9.  19-4 

9.  74-4 

72 

2201.  1 

1.  41-3 

1.  41-3 

1.  44-3 

1.  49-3 

1.  57-3 

1.  66-3 

2224.  1 

7.91-4 

7.  96-4 

8.  11-4 

8.  43-4 

8.  93-4 

9.  30-4 

73 

2281.0 

1.37-3 

1.37-3 

1.  40-3 

1.45-3 

1.  53-3 

I.  61-3 

2305.  5 

7.  70-4 

7. 75-4 

7.  90-4 

8.21-4 

8.  73-4 

9.  26-4 

74 

2362.  3 

1.33-3 

1.  34-3 

1.  36-3 

1.  41-3 

1.  49-3 

1.  57-3 

2388.  5 

7.  50-4 

7. 54-4 

7.  69-4 

8.  00-4 

8.  51-4 

9.  03-4 

75 

2445,  1 

1.29-3 

1.  30-3 

1.  32-3 

1.37-3 

1.  45-3 

1.  53-3 

2473.  0 

7.  30-4 

7. 34-4 

7.  49-4 

7.  79-4 

8.  30-4 

8.  81-4 

76 

2529.  4 

1.26-3 

1.  27-3 

I.  29-3 

1.  33-3 

1.  41-3 

1.  49-3 

2559.  0 

7.  11-4 

7.  15-4 

7. 29-4 

7.  59-4 

8.  09-4 

8.  59-4 

77 

2615.  1 

1.23-3 

1.  23-3 

I.  25-3 

1.  30-3 

1.37-3 

1.45-3 

2646.  6 

6.  93-4 

6. 97-4 

7.  11-4 

7.  40-4 

7.  89-4 

8.  38-4 

78 

2702,  3 

1.  19-3 

1.  20-3 

1.22-3 

1.  26-3 

1.34-3 

1.  41-3 

2735.  8 

6.  75-4 

6. 79-4 

6.  92-4 

7.21-4 

7.  70-4 

8.  18-4 

79 

2790.  9 

1,  16-3 

1. 17-3 

1.  19-3 

1.23-3 

1.  30-3 

1.38-3 

2826.  5 

6.  58-4 

6. 62-4 

6.  75-4 

7.  03-4 

7.  51-4 

7.  99-4 

80 

2881.  1 

1.  13-3 

1.  14-3 

1.  16-3 

1.  20-3 

l.  27-3 

1.  34-3 

2918.8 

6.  41-4 

6. 45-4 

6. 38-4 

6.  86-4 

7.  33-4 

7.  80-4 

81 

2972.  7 

1.  10-3 

1.  11-3 

1  13-3 

l.  17-3 

1.24-3 

1.31-3 

3012.  7 

6.  25-4 

6.  29-4 

6.41-4 

6.  69-4 

7.  13-4 

7.  61-4 

82 

3065.  8 

1.09-3 

l.  00-3 

1.  10-3 

1.  14-3 

1.  21-3 

1.28-3 

3108.  2 

6.  09-4 

6.  13-4 

6.  26-4 

6.  53-4 

6.  98-4 

7.  44-4 

83 

3160.  4 

1.  05-3 

1.  05-3 

1.  07-3 

1.  11-3 

1.  18-3 

1.25-3 

3205.  3 

5.  94-4 

5. 98-4 

6.  10-4 

6.  37-4 

6.  81-4 

7.  27-4 

84 

3256.  5 

1.02-3 

1.03-3 

1.  04-3 

1.09-3 

1.  15-3 

1.22-3 

3304,  1 

5.  79-4 

5.  83-4 

5.  93-4 

6.  22-4 

6.  63-4 

7.  10-4 

85 

3354.  1 

9.  99-4 

1.  00-3 

1.  02-3 

1.  06-3 

1.  12-3 

1.  19-3 

3404, 4 

5.  65-4 

5.  69-4 

5.81-4 

6.  07-4 

6.  30-4 

6.  94-4 

86 

3453.  3 

9.  75-4 

9.  79-4 

9.  96-4 

1.03-3 

1.  10-3 

1.  16-3 

3506.  4 

5.  52-4 

3.  55-4 

3.  67-4 

3. 92-4 

6.  33-4 

6.  79-4 

87 

3553.  9 

9.  52-4 

9.  56-4 

9.  72-4 

1.01-3 

1.07-3 

1.  14-3 

3610.  0 

5.  38-4 

3.  42-4 

3.  33-4 

3.  78-4 

6.  20-4 

6.  64-4 

88 

3656.  1 

9,  29-4 

9.  34-4 

9.  49-4 

9.  87-4 

1.05-3 

1,  11-3 

3715,3 

5.  25-4 

3.  29-4 

3.  40-4 

3.  65-4 

6.  06-4 

6.  49-4 

89 

3759.  7 

9.  08-4 

9.  12-4 

9.  27-4 

9.  64-4 

1.02-3 

1.  09-3 

3822.  3 

5.  13-4 

3.  16-4 

5.  27-4 

3.  32-4 

3.  92-4 

6.  33-4 

90 

3865.  0 

8.  87-4 

8.91-4 

9.  06-4 

9.  42-4 

1.  00-3 

1.  07-3 

3930.  9 

5.01-4 

3,  04-4 

3.  13-4 

3.  39-4 

3.  79-4 

6.  22-4 

91 

3971,7 

8.  67-4 

0.  71-4 

8.  86-4 

9.  22-4 

9.  79-4 

1.04-3 

4041.2 

4.  89-4 

4,  92-4 

3.  03-4 

3.  27-4 

5.  63-4 

6.  09-4 

92 

4080.  0 

8.  47-4 

0.  51-4 

8.  66-4 

9.01-4 

9. 58-4 

1.  02-3 

4153.2 

4. 78-4 

4,81-4 

4.  92-4 

3.  13-4 

5.  33-4 

3,  96-4 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zen-  Rydbergs,  60  Z  <  92 
Sec  page  96  for  Explanation  of  Tables 


A1  -  OIO  A1  -  on 


2 

IE 

E'«.  002 

E 01 

E'«  03 

E'«.  07 

13 

E'«,  28 

fiE 

E'*.  002  E'«.Oi 

E'«\  03 

E'«.  07 

£'».  13 

E'“.  28 

60 

1399.  1 

4. 45-4 

4. 07-4 

3.  37-4 

2.  61-4 

2.  03-4 

1.  85-4 

1415.  7 

2. 96-4 

2. 72-4 

2. 27-4 

1.  78-4 

1.  42-4 

1.  31-4 

61 

1473.  6 

4.  35-4 

3.  98-4 

3.  31-4 

2.  59-4 

2.  06-4 

1.87-4 

1491.  7 

2.  85-4 

2. 62-4 

2.  20-4 

1.73-4 

1.39-4 

1.  31-4 

62 

1530.  0 

4.  23-4 

3. 87-4 

3.  23-4 

2.  53-4 

2.  03-4 

1.  86-4 

1369.  7 

2.  73-4 

2.  33-4 

2.  13-4 

1.68-4 

1.  36-4 

t.  23-4 

63 

1628.0 

4. 09-4 

3.  75-4 

3.  13-4 

2.  47-4 

1.  99-4 

l.  83-4 

1649.  5 

2.  64-4 

2.  43-4 

2.  05-4 

1.62-4 

1.  32-4 

1.  23-4 

64 

1707.  9 

3.  96-4 

3.  62-4 

3.  03-4 

2.  40-4 

1.  94-4 

1.79-4 

1731. 3 

2.  54-4 

2.  34-4 

i.  98-4 

1.  57-4 

1.  28-4 

t.  22-4 

63 

1789.  5 

3.82-4 

3. 50-4 

2.  93-4 

2.  32-4 

1.  88-4 

1.  75-4 

1814.  9 

2.  44-4 

2.  23-4 

1.90-4 

1.  51-4 

1.  24-4 

1.  19-4 

66 

1872.9 

3.  69-4 

3. 38-4 

2,  83-4 

2.  25-4 

1.  83-4 

t.  70-4 

1900. 4 

2.  35-4 

2.  17-4 

1. 83-4 

1.  46-4 

1. 20-4 

1.  15-4 

67 

1958.  0 

3.  36-4 

3. 26-4 

2  74-4 

2  17-4 

1.  78-4 

1. 66-4 

1987  8 

2.  26-4 

2.  09-4 

1.  76-4 

1.  41-4 

1.  16-4 

1.  12-4 

68 

2044.  9 

3.  44-4 

3.  13-4 

2.  65-4 

2.  10-4 

1.  72-4 

1. 61-4 

2077.  1 

2.  18-4 

2.  01-4 

1.70-4 

1.  36-4 

l.  12-4 

1.  08-4 

69 

2133.  3 

3.  32-4 

3. 04-4 

2.  36-4 

2.  04-4 

1.  67-4 

1.  37-4 

2168  3 

2. 10-4 

1.  93-4 

1.  63-4 

1.31-4 

I.  09-4 

1.  05-4 

70 

2223.  8 

3.  21-4 

2. 94-4 

2.  47-4 

1.  97-4 

1.  62-4 

1.  32-4 

2261.  3 

2.  02-4 

I.  86-4 

1.  58-4 

1.26-4 

1.  05-4 

1.  02-4 

71 

2315.8 

3.  10-4 

2. 83-4 

2.  39-4 

1.  91-4 

1.  37-4 

l.  48-4 

2336. 3 

1.95-4 

1.  80-4 

1.  32-4 

1.  22-4 

1.02-4 

9.  83-3 

72 

2409.  5 

3.  00-4 

2. 75-4 

2.  32-4 

1.85-4 

1.  53-4 

1.  44-4 

2453.  1 

1.88-4 

1.  73-4 

1.  47-4 

1.  10-4 

9.  04-5 

9.  54-5 

73 

2504.  9 

2.  90-4 

2. 67-4 

2.  24-4 

1.  79-4 

1.  49-4 

1.  40-4 

2551.  7 

1.  82-4 

t.  67-4 

1.  42-4 

1.  14-4 

9.  33-5 

9.  26-5 

74 

2602.  0 

2.  81-4 

2.  58-4 

2.  18-4 

1.74-4 

1.  45-4 

1.  37-4 

2652.  3 

1.  76-4 

1.  62-4 

1.  37-4 

1.  10-4 

9.  24-5 

0.  99-5 

75 

2700.  7 

2.  73-4 

2. 31-4 

2.  11-4 

1.  69-4 

1.  41-4 

1.  33-4 

2754. 7 

1.  70-4 

t.  56-4 

1.32-4 

1.  06-4 

8.  97-5 

8.  73-3 

76 

2801.  1 

2.  65-4 

2. 43-4 

2.  05-4 

1.  64-4 

1.  37-4 

1.  30-4 

2059.  0 

1.64-4 

1.  51-4 

1.28-4 

1.03-4 

8.  71-5 

8.  49-5 

77 

2903.  2 

2.  57-4 

2. 36-4 

1.  99-4 

1.  60-4 

1.  34-4 

1.  27-4 

2965.  1 

1.  59-4 

1. 47-4 

1.  24-4 

9.  98-5 

0.  46-3 

C.  26-5 

70 

3006.  9 

2.  49-4 

2. 29-4 

1.  93-4 

1.  55-4 

1.  30-4 

1.  24-4 

3073.  1 

1.  34-4 

1. 42-4 

1.  20-4 

9.  68-5 

8.  22-5 

8.  04-5 

79 

3112.  1 

2.  42-4 

2.  23-4 

1.  88-4 

1. 31-4 

1.  27-4 

1.  21-4 

3183.  0 

1. 49-4 

1.  38-4 

1.  16-4 

9.  39-5 

7.  99-3 

7.  82-5 

80 

3219.0 

2.  36-4 

2.  17-4 

1.  83-4 

1 .  47-4 

1.  24-4 

i.  18-4 

3294.  7 

i. 43-4 

1.33-4 

1.  13-4 

9.  11-5 

7.  77-3 

7  62-5 

81 

3327  5 

2. 29-4 

2.  1  i-4 

1.  78-4 

1.  44-4 

1.  21-4 

1.  16-4 

3408.  3 

1. 40-4 

1.  29-4 

1.  09-4 

e.  es-3 

7.  56-3 

7.  42-3 

82 

3437.  6 

2.  23-4 

2.  03-4 

1.  73-4 

1.  40-4 

1.  18-4 

1.  13-4 

3323.  0 

1.  36-4 

1.  26-4 

1.  06-4 

8.  59-3 

7.  36-5 

7.  23-5 

83 

3549.  2 

2. 18-4 

2.  00-4 

1.69-4 

1.36-4 

1.  15-4 

1.  11-4 

3641.  1 

1.32-4 

1.  22-4 

1.03-4 

8.  35-5 

7.  16-3 

7.  05-5 

84 

3662.  4 

2.  12-4 

1.  93-4 

1.  63-4 

1.33-4 

l.  13-4 

1.  08-4 

3760.  3 

1.  28-4 

1.  18-4 

1.00-4 

8.  12-5 

6.  97-3 

6.  87-5 

85 

3777.  0 

2.  07-4 

1.  90-4 

1.61-4 

1.  30-4 

l.  10-4 

1.06-4 

3881.3 

1.25-4 

1.  15-4 

9.  74-5 

7.  90-5 

6.  79-3 

6.71-5 

86 

3893.  3 

2. 02-4 

1.85-4 

1.  37-4 

1.  27-4 

1.08-4 

1.04-4 

4004.  2 

1.21-4 

1.  12-4 

9.  47-5 

7.  69-3 

6. 62-5 

6.  54-3 

87 

4010.9 

1-  97-4 

I.  81-4 

1.  53-4 

1.24-4 

1.05-4 

1.02-4 

4128.  9 

1.  10-4 

1.  09-4 

9.  21-5 

7. 48-5 

6.  43-3 

6.  39-3 

88 

4130.  1 

1.93-4 

1.  77-4 

1.  49-4 

1.21-4 

1.  03-4 

9.  99-5 

4255.  4 

1.  13-4 

l.  06-4 

8.  97-5 

7. 29-5 

6.  29-3 

6.  24-5 

89 

4250.  7 

1*  88-4 

1.73-4 

1.  46-4 

1.  19-4 

1.  01-4 

9.  80-5 

4383. 8 

1. 12-4 

I.  03-4 

8.  73-5 

7.  10-3 

6. 13-5 

6.  09-5 

90 

4372.  8 

1.  84-4 

1.  69-4 

1.  43-4 

1.  16-4 

9.  90-5 

9.  61-5 

4514.  1 

1. 09-4 

l.  00-4 

8.  50-5 

6. 92-3 

5.  98-3 

5.  93-3 

91 

4496.  2 

1.  80-4 

1.63-4 

1.  40-4 

1. 14-4 

9.  70-3 

9.  44-3 

4646.  2 

I.  06-4 

9.  77-5 

0.  29-5 

6. 75-5 

3.  83-5 

5.  82-5 

92 

4621.  1 

1.  76-4 

1.  62-4 

1.  37-4 

1. 11-4 

9.  50-5 

9.  27-5 

4780.  1 

1.03-4 

9.  52-5 

8.  08-5 

6.  59-5 

5.  69-5 

5.  69-5 

A1  -  012  A1  -  013 


2 

AE 

E'“.  002 

E'b.  01 

E'».  03 

E'“.  07 

E'«. 13 

E'».  28 

&E 

E'o.Q02 

E'».01 

E'«.  03 

E'»,  07 

E'«.  13 

E'«.  20 

60 

1437.7 

5.  60-4 

5.  27-4 

4. 68-4 

4. 06-4 

3.  65-4 

3.  57-4 

1471.3 

1.  23-3 

1.  22-3 

1.21-3 

1.  22-3 

1.26-3 

1.31-3 

61 

1513.7 

5.  52-4 

3.  21-4 

4.  65-4 

4. 07-4 

3. 6e-4 

3.  63-4 

1344.2 

1. 16-3 

1.  13-3 

1.  13-3 

1.  15-3 

1.  19-3 

1.  24-3 

62 

1593.8 

5.  33-4 

5.  23-4 

4.  70-4 

4. 15-4 

3. 80-4 

3.  78-4 

1619.  1 

1.09-3 

1.09-3 

1.08-3 

1.08-3 

1. 12-3 

1,  17-3 

63 

1677.8 

3.  67-4 

3.  39-4 

4.  89-4 

4. 38-4 

4.  08-4 

4.  09-4 

1696.  2 

1.01-3 

1.  00-3 

9.  96-4 

1.  00-3 

1.03-3 

1.08-3 

64 

1761.8 

6.  07-4 

3.  81-4 

5.  33-4 

4. 89-4 

4.  64-4 

4.  71-4 

1775.5 

9.  10-4 

9.  01-4 

8.  92-4 

8.  94-4 

9.  20-4 

9.  38-4 

65 

1847.  6 

7.  03-4 

6.  79-4 

6.  39-4 

6.  00-4 

3.  86-4 

6.  03-4 

1037.  3 

7.  33-4 

7.  44-4 

7.  32-4 

7.  28-4 

7.  44-4 

7.  72-4 

66 

1934.  9 

9.  04-4 

8. 84-4 

e  34-4 

8.31-4 

3.  37-4 

8.  73-4 

1941.7 

4.  93-4 

4.  82-4 

4. 62-4 

4.  45-4 

4. 42-4 

4,  30-4 

67 

2023.  0 

1.  10-3 

1.09-3 

1.  07-3 

1.07-3 

1.  10-3 

1.  15-3 

2029.  7 

2.  46-4 

2.  28-4 

1.  96-4 

1.61-4 

1.33-4 

1.21-4 

68 

2112.  1 

1.  11-3 

1.  10-3 

1.  09-3 

1.09-3 

1.  13-3 

1.  19-3 

2121.  1 

1.  85-4 

1.  63-4 

1.27-4 

8.  46-5 

4.  94-5 

3.  24-5 

69 

2202.  9 

1.03-3 

1.04-3 

1.  04-3 

1.  Of -3 

1.09-3 

1.  14-3 

2215.  1 

1.89-4 

1.  69-4 

1.30-4 

0.  66-5 

3.  13-3 

3,  32-5 

70 

2296.  0 

9  96-4 

9.  89-4 

9  84-4 

9.  93-4 

1.03-3 

1.  09-3 

2311.4 

1.  97-4 

1.  77-4 

1.39-4 

9.  61-3 

6.  23-3 

4.  70-3 

71 

2391.  4 

9. 47-4 

9.  40-4 

9.  33-4 

9.  43-4 

9.  82-4 

1.03-3 

2409.  8 

2.  00-4 

1.  80-4 

1.  44-4 

1.  03-4 

7.  03-3 

3.  74-3 

72 

2489. 3 

9.  03-4 

8. 96-4 

8.91-4 

9.01-4 

9.  36-4 

9.  87-4 

2310.  4 

2.  00-4 

1.  01-4 

1.46-4 

1.06-4 

7.  53-3 

6,  33-3 

73 

2389.  7 

8.  63-4 

8.  37-4 

8.  52-4 

8.61-4 

8.  96-4 

9.  44-4 

2613.  0 

1.  97-4 

1.  79-4 

1.43-4 

1.  07-4 

7.  74-3 

6,  63-5 

74 

2692.  7 

8.  27-4 

8.  21-4 

8.  16-4 

8.  23-4 

8,  38-4 

9.  04-4 

2717.  8 

1.  93-4 

1.  73-4 

1.  42-4 

1.06-4 

7.  76-3 

6,  72-3 

75 

2798.  4 

7  94-4 

7.  88-4 

7.  83-4 

7.91-4 

8. 24-4 

8. 68-4 

2824.  7 

1,87-4 

l. 70-4 

1.39-4 

1.03-4 

7.  63-5 

6.  64-5 

76 

2906.  8 

7.  63-4 

7.  57-4 

7.  32-4 

7.  60-4 

7.  92-4 

8.  35-4 

2933.  6 

1.01-4 

1.64-4 

1.  34-4 

9.  96-3 

7.  38-3 

6.  42-3 

77 

3018.  0 

7.  35-4 

7. 29-4 

7.  24-4 

7.  32-4 

7.  62-4 

8.  04-4 

3044.  7 

1.73-4 

1.  37-4 

1.28-4 

9. 30-3 

7.01-3 

6.  07-3 

78 

3132.  0 

7.  09-4 

7.  04-4 

6.  98-4 

7.  06-4 

7  33-4 

7.  76-4 

3133.0 

1,63-4 

1.  49-4 

1.21-4 

8. 93-3 

6.  32-3 

3.  60-3 

79 

3249.  0 

6.  86-4 

6.  80-4 

6.  75-4 

6.  82-4 

7.  1 1-4 

7.  50-4 

3273,  3 

1.  35-4 

1.  40-4 

1.  1C-4 

8. 24-3 

3.  89-3 

4,  97-3 

80 

3368.  9 

6.  66-4 

6.  60-4 

6.  33-4 

6.  61-4 

6.  89-4 

7.  28-4 

3390.  9 

1.  44-4 

1.  30-4 

1.  03-' 

7.  38-3 

3.  09-3 

4.  16-3 

01 

3491.9 

6. 49-4 

6.  43-4 

6.  37-4 

6.  43-4 

6. 71-4 

7. 09-4 

3310,6 

1.30-4 

1.  17-4 

9.  iB-r* 

6. 34-3 

4.  09-3 

3.  13-3 

02 

3617.  0 

6.  33-4 

6.  27-4 

6.  22-4 

6.  27-4 

6.  34-4 

6. 92-4 

3632.6 

1. 13-4 

1.03-4 

7.  92-3 

3. 22-3 

3.  03-3 

2. 02-3 

83 

3746.  3 

6.  11-4 

6.  03-4 

3.  96-4 

3.  99-4 

6.  23-4 

6.  60-4 

3737.  3 

l.  10-4 

9.  93-3 

7.  03-3 

3.  47-3 

3. 31-3 

2. 37-3 

84 

3876.  7 

3.  12-4 

3.  03-4 

4. 89-4 

4. 83-4 

4,  97-4 

3.  23-4 

3883.  9 

1.  83-4 

1.74-4 

1.60-4 

1  -*0*4 

1.36-4 

1.34-4 

83 

4007.  1 

3.  32-4 

3.  41-4 

3. 22-4 

3.  06-4 

3. 03-4 

3.  19-4 

4020.  0 

3. 17-4 

3.  1 1-4 

3.  02-4 

2. 98-4 

3.  03-4 

3. 16-4 

86 

4138.2 

2. 67-4 

2.  53-4 

2.  33-4 

2.  16-4 

2.  08-4 

2. 15-4 

4139.0 

3. 78-4 

D.  72-4 

3.  66-4 

3. 63-4 

3. 76-4 

3.  96-4 

07 

4271.0 

2. 26-4 

2.  15-4 

1.  95-4 

1.73-4 

1.65-4 

1.60-4 

4302.  1 

3. 95-4 

3.  90-4 

3. 84-4 

3.  84-4 

3.98-4 

4,20-4 

86 

4405.  8 

2.  03-4 

l.  92-4 

1.  72-4 

1.  52-4 

1,41-4 

1.  42-4 

4449.  1 

3. 96-4 

3.  91-4 

3.  86-4 

3. 87-4 

4. 02-4 

4. 25-4 

89 

4342. 8 

1.87-4 

1.  77-4 

1.  57-4 

1.  37-4 

1.  26-4 

1.26-4 

4598. 5 

4. 16-4 

3.  71-4 

2.  93-4 

2.  14-4 

1.64-4 

1.  49-4 

90 

4681.8 

1.  76-4 

1.  63-4 

1.  47-4 

1.27-4 

1. 13-4 

1.  16-4 

4733. 6 

3.91-4 

3.  43-4 

2. 63-4 

1.03-4 

1.32-4 

1.  13-4 

91 

4823.  1 

1,  67-4 

I.  57-4 

1.  38-4 

1.  19-4 

1.08-4 

1.08-4 

4870.  6 

3.  80-4 

3.  33-4 

2. 30-4 

1.80-4 

1.28-4 

1,  13-4 

92 

4966.  3 

1.  39-4 

l.  49-4 

1.  32-4 

1.  13-4 

1.02-4 

1.01-4 

3009.  5 

3.  69-4 

3.  23-4 

2. 31-4 

l.  76-4 

1.  26-4 

1.  11-4 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Ziff  Rydbergs,  60  <  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  014  ai  -  ois 


z 

tE 

E'».  002 

E'».  01 

E'«  03 

E'«*.  07 

E'«  13 

E'*.28 

4  E 

E  'w,  002 

E'».  01 

E'».  03 

E'«.  07 

E'o. 15 

E'*.  28 

60 

1515.  8 

1.  27-3 

1  09-3 

7.  76-4 

4. 44-4 

2.  01-4 

9.  22-5 

1517.  4 

1.  11-3 

1.  07-3 

1.  04-3 

1.  08-3 

1.  21-3 

1.  36-3 

61 

1595.  2 

1.  21-3 

1.  04-3 

7.  39-4 

4.  25-4 

1.  96-4 

9.  39-5 

1597.  0 

1.  06-3 

1.  02-3 

9.  96-4 

l.  03-3 

1.  15-3 

1. 30-3 

62 

1676.6 

1.  15-3 

9. 86-4 

7.  05-4 

4.  08-4 

1.  91-4 

9.  58-5 

1678. 5 

1.  01-3 

9. 80-4 

9.  32-4 

9.  84-4 

1. 10-3 

1.  24-3 

63 

1759.9 

1.  09-3 

9.  39-4 

6  73-4 

3  92-4 

1.  88-4 

9.  79-5 

1761.  9 

9.  69-4 

9.  39-4 

9.  11-4 

9.  40-4 

1.  05-3 

l.  18-3 

64 

1845  1 

1.04-3 

8.  95-4 

6  43-4 

3.  78-4 

1.  85-4 

1.  00-4 

1847.  3 

9.  29-4 

9. 00-4 

8.  72-4 

8.  99-4 

1.  00-3 

1.  13-3 

65 

1932.  2 

9.  90-4 

8. 55-4 

6.  13-4 

3.  64-4 

1.  82-4 

1.  03-4 

1934.  5 

8.  92-4 

8. 63-4 

8.  36-4 

8.  39-4 

9.  36-4 

1.  -  *3 

66 

2021.  3 

9.  45-4 

8.  16-4 

3.  90-4 

3.  32-4 

1.  79-4 

1.  05-4 

2023.  7 

8.  37-4 

8. 29-4 

8.  01-4 

8.  22-4 

9.  14-4 

1.  03-3 

67 

2112.  2 

9.  02-4 

7  80-4 

3.  63-4 

3.  40-4 

1.  77-4 

1.  07-4 

2114. 9 

8.  24-4 

7.  96-4 

7.  68-4 

7.  87-4 

8.  74-4 

9  87-4 

68 

2205.  1 

8.  63-4 

7. 47-4 

3.  43-4 

3  29-4 

1.  73-4 

1.  09-4 

2207  9 

7.  93-4 

7. 63-4 

7.  37-4 

7.  54-4 

8.  37-4 

9.  44-4 

69 

2299.  9 

8.  26-4 

7.  16-4 

3.  21-4 

3.  18-4 

1.  73-4 

1  11-4 

2302.  9 

7.  63-4 

7.  36-4 

7,  08-4 

7.  23-4 

8.  01-4 

9.  04-4 

70 

2396.  6 

7.  91-4 

6.  86-4 

5.  01-4 

3.  09-4 

1.  71-4 

1.  13-4 

2399.  9 

7.  33-4 

7.  09-4 

6.  81-4 

6.  93-4 

7.  68-4 

8.  66-4 

71 

2495.  3 

7.  3C  •■4 

6.  38-4 

4.  83-4 

3.  00-4 

1  69-4 

1.  13-4 

2498.  7 

7.  09-4 

6. 83-4 

6.  53-4 

6.  66-4 

7.  36-4 

8.  30-4 

72 

2595.8 

7  28-4 

6. 32-4 

4.  65-4 

2.  91-4 

1.67-4 

1.  16-4 

2599.  5 

6.  84-4 

6. 58-4 

6.  30-4 

6.  39-4 

7.  06-4 

7.  96-4 

73 

2698.  3 

6.  99-4 

6. 08-4 

4.  48-4 

2.  82-4 

1.  65-4 

1.  17-4 

2702  2 

6.  60-4 

6. 33-4 

6.  07-4 

6.  14-4 

6.  78-4 

7.  64-4 

74 

2802.  7 

6  71-4 

5.  85-4 

4.  32-4 

2.  75-4 

1.  63-4 

1.  18-4 

2806  9 

6.  37-4 

6. 13-4 

5.  83-4 

3.  91-4 

6.  52-4 

7.  34-4 

75 

:-4-309.  0 

6.  46-4 

5. 63-4 

4.  18-4 

2.  67-4 

1.  61-4 

1. 19-4 

2913.  3 

6.  16-4 

5.  92-4 

3.  64-4 

5.  69-4 

6.  27-4 

7.  06-4 

76 

3017.2 

6.  21-4 

5. 42-4 

4.  03-4 

2. 60-4 

1.  39-4 

1. 19-4 

3022.  0 

5.  96-4 

5.  72-4 

5.  44-4 

5.  48-4 

6.  03-4 

6.  79-4 

"77 

3127.  3 

5.  99-4 

5.  23-4 

3.  90-4 

2.  53-4 

1.  57-4 

1.  20-4 

3132.  4 

3.  76-4 

5.  53-4 

3.  25-4 

3.  28-4 

3.  PI -4 

6.  34-4 

78 

3239.  4 

5.  77-4 

5.  04-4 

3  77-4 

2.  46-4 

1.  53-4 

1.  20-4 

3244. 8 

5.  38-4 

5.  33-4 

3.  08-4 

3.  09-4 

3.  59-4 

6.  30-4 

79 

3353.  4 

5.  57-4 

4.  87-4 

3.  65-4 

2  40-4 

1.  33-4 

1  20-4 

3339.  2 

3.  40-4 

3  18-4 

4.  91-4 

4.  91-4 

3.  39-4 

6.  07-4 

GO 

3469.  2 

5.  37-4 

4.  70-4 

3.  33-4 

2.  34-4 

1  31-4 

1. 20-4 

3473.  4 

3.  23-4 

3.  01-4 

4. 74-4 

4.  74-4 

3  21-4 

3.  86-4 

81 

3587.  1 

5.  19-4 

4.  55-4 

3.  42-4 

2.  28-4 

1.  49-4 

1.  19-4 

3393.  6 

5.  07-4 

4. 86-4 

4. 39-4 

4.  38-4 

3.  03-4 

3.  66-4 

82 

3706  8 

5  01-4 

4.  40-4 

3.  32-4 

2,  22-4 

1.  47-4 

1.  19-4 

3713.  8 

4.  92-4 

4. 71-4 

4.  43-4 

4.  43-4 

4.  86-4 

5.  47-4 

83 

3828.  4 

4. 85-4 

4.  26-4 

3.  22-4 

2.  16-4 

1.  44-4 

1.  18-4 

3833.  8 

4.  77-4 

4.  37-4 

4.  31-4 

4.  29-4 

4.  69-4 

3.  29-4 

84 

3952.  0 

4.  69-4 

4.  12-4 

3.  13-4 

2.  11-4 

1.  42-4 

1.  17-4 

3939.  9 

4. 63-4 

4.  43-4 

4.  17-4 

4.  13-4 

4.  34-4 

5.  12-4 

85 

4077.  5 

4.  54-4 

3.  99-4 

3.  03-4 

2.  06-4 

1.  40-4 

1. 17-4 

4083.  8 

4.  30-4 

4.  30-4 

4. 05-4 

4. 02-4 

4.  40-4 

4. 96-4 

86 

4204.  9 

4.  40-4 

3.  87-4 

2  95-4 

2. 01-4 

1.37-4 

1.  16-4 

4213. 7 

4.  37-4 

4.  17-4 

3. 93-4 

3. 90-4 

4.  26-4 

4. 80-4 

87 

4334.2 

4. 26-4 

3.  75-4 

2.  06-4 

1. 95-4 

1.33-4 

1. 14-4 

4343.  6 

4.  23-4 

4.  05-4 

3. 81-4 

3. 78-4 

4.  12-4 

4. 66-4 

88 

4465.  4 

4.  13-4 

3.  63-4 

2. 77-4 

1. 90-4 

1.  31-4 

1.  12-4 

4473.  4 

4.  12-4 

3.  93-4 

3. 69-4 

3. 66-4 

3.  99-4 

4. 31-4 

89 

4600.  1 

3. 76-4 

3.  69-4 

3.  38-4 

3. 34-4 

3. 63-4 

3.  84-4 

4609.  1 

C. 99-4 

3.  80-4 

3.  37-4 

3.  53-4 

3.  83-4 

4.  33-4 

90 

4744.  8 

3.  94-4 

3.  77-4 

3.  34-4 

3. 31-4 

3. 82-4 

4.  32-4 

4755.  0 

3.  72-4 

3.  67-4 

3. 61-4 

3.  61-4 

3. 74-4 

3. 97-4 

91 

4882.  4 

3.  82-4 

3.  64-4 

3.  42-4 

3.  38-4 

3. 68-4 

4.  18-4 

4914. 0 

3. 63-4 

3.  59-4 

3. 33-4 

3.  33-4 

3.  66-4 

3. 89-4 

92 

5022.  0 

3.  71-4 

3.  34-4 

3.  32-4 

3.  28-4 

3.  37-4 

4. 06-4 

3077.  2 

3.  31-4 

3.  47-4 

3.  41-4 

3. 41-4 

3. 34-4 

3.  77-4 

A1  -  016  A1  -  017 


Z 

LE 

E'«.  002 

E  01 

E'-.  03 

E'».  07 

E 15 

E'«.  28 

A  E 

E'«.  002 

E  01 

E'».  03 

c'».  07 

E'-. 13 

E'“.  28 

60 

1540.  0 

8  50-4 

7.  27-4 

5.  11-4 

2.  83-4 

1.  23-4 

5.  31-5 

1540.  3 

1.  09-3 

1. 02-3 

9.  38-4 

8.  96-4 

9.  41-4 

1.03-3 

61 

1621.  3 

7.  51-4 

6. 45-4 

4.  60-4 

2.  71-4 

1.  39-4 

8.  37-5 

1621.  8 

1.  09-3 

1.  02-3 

9,  19-4 

8.  54-4 

8.  73-4 

9.  45-4 

62 

1705  1 

6.  72-4 

3.  83-4 

4.  2J-4 

2  74-4 

1  73-4 

1.  38-4 

1705.  5 

1.09-3 

l.  01-3 

8.  86-4 

7.  97-4 

7.  91-4 

8.  44-4 

63 

1790.  8 

6.  13-4 

3.  39-4 

4.  10-4 

2.  86-4 

'<  >2-4 

1.  94-4 

1791.  2 

1.  06-3 

9.  77-4 

8.  44-4 

7.  33-4 

7.  06-4 

7.  43-4 

64 

1878.  3 

5.  73-4 

5.  08-4 

3.  99-4 

2.  98-4 

J.  46-4 

2.  41-4 

1879.  0 

1.  03-3 

9. 39-4 

7. 98-4 

6.  77-4 

6.  31-4 

6.  55-4 

63 

1968.  3 

3.  42-4 

4.  85-4 

3.  91-4 

3.  07-4 

2.  70-4 

2.  75-4 

1968.  9 

9.  87-4 

8. 99-4 

7.  33-4 

6.  24-4 

3.  68-4 

5.  81-4 

66 

2060.  1 

5  16-4 

4.  65-4 

3.  82-4 

3.  12-4 

2.  86-4 

2.  98-4 

2060.  8 

9.  46-4 

8. 58-4 

7.  12-4 

5.  79-4 

3.  15-4 

5.  21-4 

67 

2154. 

4.  94-4 

4. 48-4 

3.  74-4 

3.  13-4 

2.  95-4 

3.  12-4 

2154.  9 

9.  06-4 

8. 19-4 

6.  74-4 

5.  40-4 

4.  72-4 

4.  72  j4 

63 

2230. 

4.  74-4 

4.  31-4 

3.  64-4 

3.  11-4 

2.  99-4 

3.  19-4 

2251.0 

8.  67-4 

7. 82-4 

6.  40-4 

3.  06-4 

4.  35-4 

4.  32-4 

69 

2348.  2 

4.  36-4 

4.  16-4 

3.  54-4 

3.  07-4 

3.  00-4 

3.  23-4 

2349.  3 

8.  30-4 

7. 48-4 

6.  08-4 

4.  76-4 

4.  04-4 

3.  98-4 

70 

2448.  4 

4.  38-4 

4.  02-4 

3.  45-4 

3.  02-4 

2.  98-4 

3.  22-4 

2449.  7 

7.  96-4 

7. 13-4 

3.  70-4 

4.  30-4 

3.  70-4 

3.  69-4 

71 

2330.  7 

4  22-4 

3. 88-4 

3.  33-4 

2.  96-4 

2.  93-4 

3.  20-4 

2332  2 

7.  63-4 

6. 83-4 

3.  33-4 

4.  26-4 

3.  54-4 

3.  43-4 

72 

2653.  2 

4.  07-4 

3.  74-4 

3.  25-4 

2.  90-4 

2.91-4 

3.  16-4 

2656.  8 

7.  32-4 

6. 37-4 

3.  28-4 

4.  05-4 

3.  34-4 

3.  23-4 

73 

2761. 7 

3  «'*.  4 

3.  62-4 

3  13-4 

2.  83-4 

2.  85-4 

3.  11-4 

2763.  6 

7.  03-4 

6. 30-4 

3.  06-4 

3.  85-4 

3.  16-4 

3.  04-4 

74 

287 \  4 

'  '3-4 

3.  49-4 

3.  05-4 

2.  75-4 

2.  79-4 

3.  05-4 

2872.  5 

6.  76-4 

6. 03-4 

4.  85-4 

3.  68-4 

3.  00-4 

2.  87-4 

75 

298.. 2 

3  »/J— 4 

^  -3-4 

2.  96-4 

2.  68-4 

2.  73-4 

2.  99-4 

2983.  6 

6.  30-4 

3.  82-4 

4.  63-4 

3.  32-4 

2.  85-4 

2.  72-4 

76 

3094.  2 

"  93-4 

3.  tiO“ 4 

2.  87-4 

2.61-4 

2.  67-4 

2.  93-4 

3096.  8 

6.  26-4 

5.  60-4 

4. 47-4 

3.  37-4 

2.  72-4 

2. 59-4 

77 

3209.  3 

3.  41-4 

3. .6-4 

2.  78-4 

2.  54-4 

2.  60-4 

2.  86-4 

3212.  2 

6.  03-4 

3. 39-4 

4. 29-4 

3.  23-4 

2.  59-4 

2.  46-4 

/B 

3326.  6 

3.  29-4 

3.  03-4 

2.  69-4 

2.  47-4 

2.  34-4 

2.  79-4 

3329.  8 

5.  81-4 

3. 19-4 

4.  13-4 

3.  10-4 

2.  4B-4 

2.  35-4 

79 

3446  0 

3.  ie*-‘r 

P,  96-4 

2.  61-4 

2.  40-4 

2.  47-4 

2.  73-4 

3449.  3 

5.  60-4 

3.  01-4 

3. 98-4 

2.  98-4 

2.  38-4 

2.  25-4 

80 

3367  6 

3.  00-4 

2.  86-4 

2.  33-4 

2. 33-4 

2.  41-4 

2.  66-4 

3371.  3 

3.  41-4 

4. 83-4 

3. 84-4 

2.  87-4 

2.  28-4 

2.  16-4 

81 

369i.4 

2.  f -7-4 

2  77-4 

2.  46-4 

2.  27-4 

2.  33-4 

2.  60-4 

3695.  7 

3.  22-4 

4.  66-4 

3.  70-4 

2.  76-4 

2.  19-4 

2.  07-4 

82 

3817.  4 

2.  8°-4 

2  69-4 

2.  29-4 

2.  20-4 

2.  29-4 

2.  53-4 

3822.  0 

3.  05-4 

4.  30—4 

3.  37-4 

2.  66-4 

2.  11-4 

1.  99-4 

83 

3943.  6 

2.  60-4 

2.  Al-4 

2.  32-4 

2.  14-4 

2.  23-4 

2.  47-4 

3930.  6 

4.  88-4 

4. 33-4 

3.  45-4 

2.  37-4 

2.  03-4 

1.  91-4 

84 

4076.  0 

2.  72-4 

2.  53-4 

2.  23-4 

2.  08-4 

2.  17-4 

2.  41-4 

4081.  S 

4.  72-4 

1.21-4 

3.  34-4 

2.  48-4 

1.96-4 

1.  85-4 

83 

4200.  7 

2. 64-4 

2.  43-4 

2. 19-4 

2. 03-4 

2. 12-4 

2.  33-4 

4214.  5 

4.  37-4 

4. 07-4 

3. 23-4 

2. 40-4 

1.89-4 

1.  78-4 

06 

4343.  3 

2.  36  -4 

2.  38-4 

2.  12-4 

1.  97-4 

2. 06-4 

2. 30-4 

4349.  9 

4.  42-4 

3. 93-4 

3. 13-4 

2.  32-4 

1.  83-4 

1. 72-4 

e7 

4480. 6 

2. 48-4 

2.31-4 

2.  07-4 

1.92-4 

2.01-4 

2.  24-4 

4487.  3 

4. 29-4 

3. 82-4 

3. 03-4 

2.  23-4 

1.77-4 

1.  67-4 

68 

4620.  0 

2. 41-4 

2  23-4 

2.  01-4 

1. 07-4 

1. 96-4 

2. 19-4 

4627.  3 

4.  16-4 

3.71-4 

2. 94-4 

2.  18-4 

1.  71-4 

1. 61-4 

8? 

4761.  6 

2. 34-4 

2.  18-4 

1.  93-4 

1.82-4 

1.  91-4 

2.  14-4 

4769.  3 

4. 03-4 

3.  60-4 

2.  83-4 

2.  11-4 

1.66-4 

1. 56-4 

90 

4903.  4 

2. 28-4 

2.  12-4 

1.90-4 

1. 78-4 

1.86-4 

2.  09-4 

4914.0 

3. 91-4 

3.  49-4 

2. 76-4 

2. 03-4 

1. 61-4 

1.  52-4 

91 

3031.  6 

2. 22-4 

7  07-4 

1.83-4 

1. 73-4 

1.  82-4 

2.  04-4 

5060.  7 

3. 80-4 

3. 39-4 

2. 69-4 

1.99-4 

1. 36-4 

1.  48-4 

93 

3200.  0 

2.  16-* 

2.01-4 

1.  80-4 

1.69-4 

1.  78-4 

2.  00-4 

3209.  8 

3. 69-4 

3. 29-4 

2.61-4 

1.  94-4 

1.  32-4 

1.  44-4 
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TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  <5  Z  92 

Sec  page  96  for  Explanation  of  Tables 


ai  -  oie  Al  -  01? 


z 

A  E 

E  * 

’«*  002 

E ' 

*  01 

E  '*=.  03 

E'«.  07 

E  15 

E  '*».  28 

6E 

E' 

-.002 

E' 

-.01 

E' 

«.  03 

E'-.  07 

E'“.  15 

E'*.  28 

60 

1730.  2 

1 

37-3 

1 

43-3 

1.  18-3 

8  69-4 

3.  98-4 

4.  33-4 

1734.  7 

3. 

92-3 

6. 

32-3 

7. 

18-3 

8.  42-3 

9.  83-3 

1.  09-2 

61 

1831  0 

1. 

50-3 

38-3 

1.  14-3 

0.  31-4 

5.  99-4 

4.  67-4 

1833.  7 

3. 

72-3 

6. 

11-3 

6. 

93-3 

8  10-3 

9.  44-3 

1.  04-2 

62 

1913.  9 

1 

46-3 

1 

34-3 

1.  11-3 

8.  44-4 

6.  08-4 

4.  87-4 

1918.  9 

3. 

53-3 

5. 

90-3 

6. 

68-3 

7  81-3 

9.  08-3 

1.  00-2 

63 

1999  0 

1 

41-C 

1 

30-3 

1.  09-3 

8.  41-4 

6.  24-4 

3.  13-4 

2004.  2 

5. 

35-3 

5. 

70-3 

6. 

45-3 

7.  32-3 

8.  74-3 

9.  66-3 

64 

2086.  2 

1 

38-3 

1 

27-3 

1  08-3 

8.  43-4 

6.  43-4 

5.  43-4 

2091.  7 

5. 

18-3 

5. 

51-3 

6. 

23-3 

7.  25-3 

8.  41-3 

9.  30-3 

63 

2173  7 

1 

34-3 

1 

23-3 

1  07-3 

8.  49-4 

6.  64-4 

3  74-4 

2181  3 

3. 

01-3 

3. 

33-3 

6. 

02-3 

6.  99-2 

8  10-3 

8.  96-3 

66 

2267  4 

1 

31-3 

23-3 

1  06-3 

8.  36-4 

6.  88-4 

6.  08-4 

2273.  5 

4. 

84-3 

5. 

13-3 

5. 

80-3 

6.  74-3 

7.  80-3 

8.  62-3 

67 

2361  5 

1 

29-3 

1 

21-3 

1  05-3 

8.  66-4 

7.  13-4 

6.  43-4 

2367.  9 

4. 

68-3 

4. 

97-3 

5. 

60-3 

6.  49-3 

7.  50-3 

8.  29-3 

68 

2437  9 

1 

27-3 

1 

19-3 

1.  05-3 

8.  77-4 

7,  39-4 

6.  78-4 

2464.  6 

4. 

32-3 

4. 

80-3 

5. 

40-3 

6.  25-3 

7.  22-3 

7.  98-3 

69 

2356.  8 

1. 

25-3 

1 

18-3 

1  04-3 

8.  89-4 

7  63-4 

7.  14-4 

2563.  8 

4. 

37-3 

4 

63-3 

5. 

20-3 

6.  02-3 

6.  95-3 

7.  67-3 

70 

2638  1 

1. 

23-3 

1 

17-3 

1  04-3 

9.  02-4 

7.  92-4 

7.  49-4 

2665.  5 

4. 

21-3 

4. 

47-3 

3. 

01-  3 

5.  79-3 

6.  68-3 

7.  38-3 

71 

2761.  9 

1. 

21-3 

1 

13-3 

1.  04-3 

9.  13-4 

8  18-4 

7.  8->4 

2769.  7 

4. 

07-3 

4. 

31-3 

4. 

83-3 

5.  57-3 

6,  42-3 

7.  09-3 

72 

2868.  3 

1 

20-3 

1 

14-3 

1  04-3 

9  28-4 

8.  44-4 

8.  17-4 

2876.  6 

3 

92-3 

4. 

13-3 

4. 

65-3 

5.  36-3 

6.  18-3 

6.  82-3 

73 

2977.  4 

1 

19-3 

1 

13-3 

1  04-3 

9  41-4 

8.  69-4 

8.  S0-4 

2986.  0 

3. 

78-3 

4. 

00-3 

4. 

48-3 

5.  15-3 

5  94-3 

6.  55-3 

74 

3089  1 

1 

17-3 

1 

13-3 

1  04-3 

9  33-4 

8  92-4 

8  81-4 

3098.  2 

3. 

65-3 

3. 

86-3 

4. 

31-3 

4.  96-3 

5.  71-3 

6.  30-3 

75 

3203.  6 

1 

16-3 

1 

12-3 

1.  04-3 

9.  64-4 

9.  13-4 

9.  11-4 

3213.  2 

3. 

32-3 

3. 

72-3 

4. 

15-3 

4  77-3 

3.  49-3 

6.  05-3 

76 

3320.  9 

1 

15-3 

1 

11-3 

1.  04-3 

9.  75-4 

9.  36-4 

9.  38-4 

3331.  0 

3. 

39-3 

3. 

38-3 

3. 

99-3 

4.  58-3 

5.  27-3 

5.  82-3 

77 

3441  1 

1. 

13-3 

1 

10-3 

1.  04-3 

9.  84-4 

9.  53-4 

9.  64-4 

3451.  7 

3. 

27-3 

3. 

43-3 

3. 

84-3 

4.  41-3 

5.  07-3 

5.  59-3 

78 

3564  2 

1 

12-3 

1.  09-3 

1  04-3 

9.  93-4 

9.  73-4 

9.  88-4 

3575.  5 

3. 

15-3 

3. 

32-3 

3. 

70-3 

4  24-3 

4.  87-3 

5.  38-3 

79 

3690  3 

1 

11-3 

1 

09-3 

1  04-3 

1.  00-3 

9.  89-4 

1  01-3 

3702.  2 

3. 

03-3 

3. 

20-3 

3. 

56-3 

4.  07-3 

4.  68-3 

5.  17-3 

80 

3819  6 

1 

10-3 

1. 

08-3 

1  04-3 

1  01-3 

1.  00-3 

1.  03-3 

3832.  1 

2. 

93-3 

3. 

09-3 

3. 

42-3 

3.  92-3 

4.  51-3 

4.  97-3 

81 

3952  0 

1 

09-3 

1. 

07-3 

1  04-3 

1  01-3 

1.  02-3 

1.  03-3 

3963.  3 

2. 

82-3 

2 

97-3 

3. 

30-3 

3.  77-3 

4.  34-3 

4.  79-3 

82 

4087  7 

1 

08-3 

1 

06-3 

1  04-3 

1.  02-3 

1  03-3 

1.  06-3 

4101. 7 

2. 

72-3 

2. 

87-3 

3. 

18-3 

3.  63-3 

4.  17-3 

4.  61-3 

83 

4226.  8 

1 

07-3 

1 

06-3 

1  03-3 

1.  02-3 

1.  04-3 

1  08-3 

4241.  5 

2. 

63-3 

2. 

76-3 

3. 

06-3 

3.  50-3 

4.  02-3 

4.  44-3 

84 

4369.  3 

1. 

06-3 

1 

03-3 

1.  03-3 

1.  03-3 

1.  05-3 

1. 10-3 

4384.  9 

2. 

53-3 

2. 

67-3 

2. 

95-3 

3.  37-3 

3.  87-3 

4.  28-3 

85 

4315.  3 

1 

06-3 

1 

05-3 

1  03-3 

1  03-3 

1.  06-3 

1.  11-3 

4531.  8 

2. 

45-3 

2. 

38-3 

2. 

85-3 

3.  25-3 

3.  74-3 

4.  13-3 

86 

4664  9 

1 

06-3 

i. 

05-3 

1  04-3 

1.  03-3 

1  08-3 

1  14-3 

4682.  3 

2. 

37-3 

2. 

49-3 

2. 

75-3 

3.  14-3 

3.  61-3 

4.  00-3 

87 

4818.  2 

1 

08-3 

l. 

07-3 

1.  06-3 

1.08-3 

1. 12-3 

1. 18-3 

4836.  7 

2. 

25-3 

2. 

37-3 

2. 

61-3 

2.  98-3 

3.  42-3 

3. 79-3 

88 

4975.  3 

1 

12-3 

l 

11-3 

1.  11-3 

1.  14-3 

1.  19-3 

1.27-3 

4990.  0 

1. 

06-4 

9. 

56-3 

7. 

67-5 

5.  43-5 

3.  34-5 

2. 66-5 

89 

5133.  3 

6. 

68-4 

6. 

65-4 

6.  63-4 

6.  73-4 

7. 10-4 

7  57-4 

5139.  5 

3. 

38-4 

5. 

30-4 

5. 

17-4 

5.  09-4 

3.  16-4 

5.  38-4 

90 

5283.  3 

3. 

91-4 

3 

86-4 

3.  78-4 

3.  78-4 

3.  92-4 

4.  16-4 

3303.  3 

7. 

93-4 

7. 

91-4 

7. 

87-4 

7.  96-4 

8.  27-4 

8.  75-4 

91 

5434.  5 

3. 

27-4 

3. 

22-4 

3.  13-4 

3. 11-4 

3.  19-4 

3.  38-4 

5468.  8 

1. 

99-4 

1. 

99-4 

2. 

00-4 

2.  06-4 

2. 20-4 

2.  38-4 

92 

5587  5 

2. 

98-4 

2. 

92-4 

2.  84-4 

2. 80-4 

2.  87-4 

3. 03-4 

5623. 6 

1. 

74-4 

1. 

72-4 

1. 

70-4 

1.  72-4 

1.81-4 

1.  95-4 

Z 

A  E 

E' 

*.  002 

m 

a 

o 

Al  -  02 0 

E'*.  03  E'®.  07 

E  15 

E  28 

A  E 

E '**.  002 

E 01 

Al  -  021 

E 03 

E'».  07 

E'*.  15 

E'“.  28 

60 

1772.6 

4 

83-4 

4. 65-4 

4.  32-4 

4.  00-4 

3.  82-4 

3.  84-4 

1777.  0 

3.  08-4 

2. 94-4 

2.  69-4 

2.  44-4 

2.  29-4 

2.  29-4 

61 

1859.  2 

4 

99-4 

4.  82-4 

4.  53-4 

4.  26-4 

4.  14-4 

4.  20-4 

1064.  0 

3.  09-4 

2. 96-4 

2.  74-4 

2.  52-4 

2.  41-4 

2.  43-4 

62 

1947  8 

5 

02-4 

4.  86-4 

4.  59-4 

4.  35-4 

4.  26-4 

4.  35-4 

1953.  0 

3.  06-4 

2. 94-4 

2.  74-4 

2.  55-4 

2.  45-4 

2.  30-4 

63 

2038.  4 

4. 

98-4 

4.  83-4 

4.  58-4 

4.  36-4 

4.  29-4 

4.  40-4 

2044.  1 

3.  01-4 

2. 90-4 

2.  72-4 

2. 54-4 

2.  46-4 

2.  32-4 

64 

2131.2 

4. 

90-4 

4.  76-4 

4.  53-4 

4.  33-4 

1.  27-4 

4.  39-4 

2137.  3 

2.  95-4 

2. 85-4 

2.  67-4 

2.  31-4 

2.  43-4 

2.  31-4 

65 

2226.  0 

4. 

81-4 

4.  67-4 

4.  45-4 

4.  26-4 

4.  22-4 

4.  34-4 

2232.  6 

2.  88-4 

2. 78-4 

2.  62-4 

2. 47-4 

2.  42-4 

2.  49-4 

66 

2322.  8 

4. 

70-4 

4.  57-4 

4.  36-4 

4.  18-4 

4.  14-4 

4.  27-4 

2330.  0 

2.81-4 

2. 72-4 

2.  57-4 

2.  42-4 

2.  38-4 

2.  46-4 

67 

2421.  8 

4. 

58-4 

4  46-4 

4.  26-4 

4.  08-4 

4.  06-4 

4.  19-4 

2429.  4 

2.  74-4 

2. 65-4 

2.  51-4 

2. 37-4 

2.  34-4 

2.  42-4 

68 

2522.  8 

4. 

46-4 

4.  34-4 

4.  15-4 

3.  98-4 

3.  96-4 

4.  09-4 

2531. 0 

2.  66-4 

2. 58-4 

2  44-4 

2.  32-4 

2.  29-4 

2.  37-4 

69 

2625.  9 

4 

34-4 

4.  23-4 

4.  04-4 

3.  88-4 

3.  86-4 

3.  99-4 

2634.  8 

2.  59-4 

2.  51-4 

2  38-4 

2.  26-4 

2.  24-4 

2.  32-4 

70 

2731.  1 

4. 

22-4 

4.  11-4 

3.  93-4 

3.  78-4 

3.  76-4 

3.  89-4 

2740. 6 

2.  32-4 

2. 44-4 

2.  32-4 

2.  21-4 

2.  19-4 

2.  27-4 

71 

2838.  4 

4. 

10-4 

3. 99-4 

3.  82-4 

3  67-4 

3.  66-4 

3.  78-4 

2848.  6 

2.  45-4 

2. 38-4 

2.  25-4 

2. 15-4 

2.  13-4 

2.  22-4 

72 

2947.  8 

3. 

98-4 

3.  88-4 

3.  71-4 

3  56-4 

3.  56-4 

3.  68-4 

2958.  7 

2.  38-4 

2. 31-4 

2  19-4 

2.  09-4 

2.  08-4 

2.  16-4 

73 

3059.  3 

3. 

87-4 

3.  76-4 

3  60-4 

3.  46-4 

3.  45-4 

3.  58-4 

3070.  9 

2.31-4 

2. 24-4 

2.  13-4 

2.  04-4 

2.  03-4 

2.  11-4 

74 

3172  9 

3. 

75-4 

3. 65-4 

3.  49-4 

3  36-4 

3.  35-4 

3.  47-4 

3185.  4 

2.  25-4 

2. 18-4 

2. 07-4 

1.  98-4 

1.  97-4 

2.  03-4 

75 

3288,  7 

3. 

64-4 

3.  54-4 

3.  38-4 

3.  26-4 

3.  25-4 

3. 37-4 

3301.  9 

2.  18-4 

2. 12-4 

2.  01-4 

1.92-4 

1.  92- 

2.  00-4 

76 

3406.  5 

3. 

53-4 

3. 43-4 

3.  28-4 

3.  16-4 

3.  16-4 

3.  27-4 

3420  7 

2.  12-4 

2. 06-4 

1.  95-4 

1.87-4 

1.  87-4 

1.  94-4 

77 

3526.  6 

3. 

42-4 

3.  33-4 

3.  18-4 

3.  06-4 

3.  06-4 

3.  16-4 

3541.  6 

2.  06-4 

2. 00-4 

1.90-4 

1.  82-4 

1.  81-4 

1.  89-4 

78 

3648,  7 

3. 

31-4 

3. 22-4 

3  07-4 

2.  96-4 

2.  96-4 

3.  06-4 

3664  8 

2. 00-4 

1.  94-4 

1.  04-4 

1.  76-4 

1.  76-4 

1.  83-4 

79 

3773.  0 

3. 

20-4 

3. 11-4 

2.  97-4 

2.  86-4 

2.  86-4 

2.  96-4 

3790.  1 

1. 94-4 

1.88-4 

1.  78-4 

1.71-4 

1.  71-4 

1.  78-4 

80 

3899  5 

3. 

09-4 

3. 01-4 

2.  87-4 

2.  76-4 

2.  76-4 

2. 85-4 

3917. 6 

1. 88-4 

1. 82-4 

1.  73-4 

1.  65-4 

1.  63-4 

1.  72-4 

01 

4028.  1 

2. 

98-4 

2.  90-4 

2.  76-4 

2.  65-4 

2.  65-4 

2.  75-4 

4047. 4 

1.  82-4 

1.  76-4 

1.  67-4 

1.  60-4 

1.  60-4 

1.  66-4 

82 

4158.  9 

2. 

87-4 

2.  79-4 

2.  65-4 

2.  55-4 

2.  54-4 

2.  63-4 

4179. 4 

1.  76-4 

1.  70-4 

1.61-4 

1.  54-4 

1.  34-4 

1.  60-4 

83 

4291.  9 

2. 

75-4 

2.  67-4 

2.  53-4 

2.  43-4 

2.  42-4 

2.  51-4 

4313.  6 

1.  70-4 

1.  64-4 

1.  55-4 

1.  47-4 

1.  47-4 

1.  33-4 

84 

4427.  1 

2. 

61-4 

2. 53-4 

2.  40-4 

2.  29-4 

2.  28-4 

2.  36-4 

4450.  0 

1.  63-4 

1.  57-4 

1.  48-4 

1.  41-4 

1.  40-4 

1.  46-4 

85 

4564,  5 

2. 

45  \ 

2. 37-4 

2.  24-4 

2. 13-4 

2. 11-4 

2.  18-4 

4588.  7 

1.  55-4 

1.  50-4 

1.  40-4 

1.32-4 

1.31-4 

1.  36-4 

86 

4704.  1 

2. 

24-4 

2.  16-4 

2.  03-4 

1.92-4 

1.  89-4 

1.  95-4 

4729.  7 

1.  46-4 

1.  41-4 

1.31-4 

1.22-4 

1. 20-4 

1.  24-4 

87 

4846.  0 

2. 

30-4 

2.  26-4 

2. 20-4 

2. 18-4 

2. 23-4 

2.  35-4 

4873. 0 

1.33-4 

1.  27-4 

1. 17-4 

1.06-4 

1.02-4 

1.03-4 

88 

4994,  9 

2. 

26-3 

2.  37-3 

2.  62-3 

2.  99-3 

3. 44-3 

3.  82-3 

5018.  5 

1.  09-4 

1,  02-4 

8.  89-5 

7. 50-5 

6. 62-3 

6.  32-3 

89 

5158.9 

2. 

02-3 

2. 12-3 

2.  35-3 

2. 68-3 

3. 08-3 

3. 42-3 

5164.  7 

2. 67-4 

2.  68-4 

2.  72-4 

2.  84-4 

3.  08-4 

3.  35-4 

90 

5316.2 

2. 

67-4 

2.  70-4 

2.  78-4 

2.  96-4 

3.  23-4 

3.  52-4 

5323.  9 

I.  95-3 

2.  05-3 

2.  26-3 

2.  58-3 

2.  96-3 

3.  29-3 

91 

5472.  5 

8.  26-4 

8.  22-4 

8. 19-4 

8.  30-4 

8. 64-4 

9. 17-4 

5494. 4 

1. 98-3 

2.  08-3 

2. 29-3 

2.  61-3 

3.  00-3 

3.  34-3 

92 

5646.  3 

8. 

36-4 

8.  33-4 

8. 33-4 

8  48-4 

8.  87-  \ 

9. 45-4 

5669. 3 

1. 95”3 

2.  05-3 

2. 26-3 

2.  38-3 

2. 97-3 

3.31-3 
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c  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  <  92 
See  page  96  for  Explanation  of  Tables 


z 

IE 

E  002 

E'«.  01 

A1  -  022 

E'»  03  E'**  07 

E'*.  15 

E'*.  28 

6  E 

E'*.  002 

E'«.  01 

A1  -  023 

E'*-.  03  E'=.  07 

E'».  15 

E'=.  28 

60 

1847.  4 

5.00-4 

4.  93-4 

4.  94-4 

5.  25-4 

5.  91-4 

6  53-4 

1848. 2 

5  36-4 

6.  09-4 

7  28-4 

9.  11-4 

1.  13-3 

1.29-3 

61 

1936.  9 

4.  93-4 

4  85-4 

4.  84-4 

5.  10-4 

5.  71-4 

6. 30-4 

1937  7 

5  76-4 

6. 31-4 

7.  56-4 

9  45-4 

1.  17-3 

1. 34-3 

62 

2028.  5 

4.  83-4 

4.  74-4 

4.  70-4 

4.  92-4 

5.  47-4 

6  01-4 

2029.  3 

5.  93-4 

6.  32-4 

7.  81-4 

9.  76-4 

1.  21-3 

1.  38-3 

63 

2122.  2 

4.  70-4 

4  60-4 

4.  53-4 

4.  70-4 

5,  19-4 

3.  69-4 

2123  1 

6.  12-4 

6.  72-4 

8.05-4 

1  01-3 

1. 24-3 

1.  42-3 

64 

2218  0 

4.  56-4 

4. 44-4 

4  34-4 

4  46-4 

4.  89-4 

5  34-4 

2218.  9 

6. 29-4 

6.  91-4 

8.  28-4 

1.  03-3 

1. 28-3 

1.  46-3 

65 

2315.  9 

4.  39-4 

4  26-4 

4.  13-4 

4.  20-4 

4,  56-4 

4  96-4 

2316.  8 

6  45-4 

7  08-4 

8.  49-4 

1 . 06-3 

1. 31-3 

1.  49-3 

66 

2415.  9 

4.  21-4 

4  07-4 

3  90-4 

3.  92-4 

4.  21-4 

4.  56-4 

2416.  9 

6.  61-4 

7  23-4 

8. 69-4 

1.  08-3 

1.  34-3 

1. 52-3 

67 

2518.  0 

4.  02-4 

3.  86-4 

3.  66-4 

3.  62-4 

3.  85-4 

4.  15-4 

2319.  0 

6.  75-4 

7  41-4 

8  89-4 

1.  11-3 

1.  36-3 

1. 56-3 

68 

2622. 3 

3.  82-4 

3.  65-4 

3.  41-4 

3.  32-4 

3.  48-4 

3  73-4 

2623.  3 

6  89-4 

7. 57-4 

9.  06-4 

1.  13-3 

1.  39-3 

1.  58-3 

69 

2728.  6 

3.  61-4 

3  43-4 

3.  16-4 

3.  02-4 

3.  11-4 

3.  31-4 

2729.  7 

7.  02-4 

7. 71-4 

9.  23-4 

1  15-3 

1.  41-3 

l.  61-3 

70 

2837.  1 

3.  40-4 

3.  20-4 

2  91-4 

2.  72-4 

2.  75-4 

2.  90-4 

2838.  3 

7  14-4 

7.  84-4 

9.  38-4 

1.  17-3 

1.  43-3 

1.  63-3 

71 

2947.  8 

3.  19-4 

2. 98-4 

2.  66-4 

2.  42-4 

2.  39-4 

2.  49-4 

2949  0 

7.  23-4 

7. 96-4 

9.  51-4 

1  18-3 

1.  45-3 

1.  65-3 

72 

3060,  6 

2.  98-4 

2. 76-4 

2  41-4 

2.  13-4 

2.  05-4 

2.  11-4 

3061. 9 

7  35-4 

8. 06-4 

9.  63-4 

1. 19-3 

1.  46-3 

1. 67-3 

73 

3175.  6 

2.  78-4 

2  55-4 

2.  18-4 

1.  86-4 

1.  73-4 

1.  73-4 

3176. 9 

7.  44-4 

8.  15-4 

9.  73-4 

1  21-3 

1.  48-3 

1. 68-3 

74 

3292.  8 

2.  59-4 

2.  35-4 

1.  96-4 

1.  61-4 

1.  44-4 

1.  42-4 

3294.  1 

7.  30-4 

8. 22-4 

9.  80-4 

1.  21-3 

1.  48-3 

1.69-3 

75 

3412  1 

2.  40-4 

2  16-4 

1.  76-4 

1.  38-4 

1,  17-4 

1.  12-4 

3413  5 

7  53-4 

8.  27-4 

9.  84-4 

1. 22-3 

1.  49-3 

1.  69-3 

76 

3533.  6 

2.  23-4 

1.  99-4 

1.  57-4 

1.  18-4 

9.  34-5 

8.  62-5 

3533.  1 

7  59-4 

8. 30-4 

9.  86-4 

1  22-3 

1.  49-3 

1.  69-3 

77 

3657.  3 

2-  07-4 

1  83-4 

1.  41-4 

9.  99-5 

7  33-5 

6.  40-5 

3658.  9 

7  60-4 

8.  31-4 

9.  86-4 

1. 22-3 

1  49-3 

1.  69-3 

78 

3783.  2 

1.  93-4 

1.  68-4 

1.  27-4 

8.  49-5 

5.  67-5 

4  37-3 

3784. 9 

7.  59-4 

8. 29-4 

9.  82-4 

1.  21-3 

1.  48-3 

1,  68-3 

79 

3911. 4 

1  80-4 

1  56-4 

1  15-4 

7.  26-5 

4.  34-5 

3.  14-5 

3913.  1 

7.  56-4 

8. 25-4 

9.  76-4 

1  20-3 

1.  47-3 

1.  67-3 

80 

4041. 7 

1.  69-4 

1.  45-4 

1.  05-4 

6.  30-5 

3.  34-5 

2.  07-5 

4043.  6 

7.  51-4 

8. 19-4 

9.  67-4 

1  19-3 

1.  45-3 

1.  65-3 

81 

4174. 3 

1.  59-4 

1. 36-4 

9.  67-5 

5.  58-5 

2.  64-3 

1.  35-5 

4176. 3 

7  44-4 

8.  10-4 

9.  36-4 

1  17-3 

1.  43-3 

1.  62-3 

82 

4309.  2 

1.  51-4 

1.  29-4 

9.  04-5 

5.  08-5 

2.  21-3 

9.  32-6 

4311  3 

7.  33-4 

8. 00-4 

9.  42-4 

1. 15-3 

1.  41-3 

1.  60-3 

83 

4446.  3 

1. 43-4 

1.  22-4 

8.  58-5 

4.  78-5 

2.  02-5 

7.  93-6 

4448.  5 

7  24-4 

7.  87-4 

9. 26-4 

1  13-3 

1.38-3 

1.  57-3 

84 

4585.  6 

1.  37-4 

1.  17-4 

8.  26-5 

4. 65-5 

2.  05-3 

8  92-6 

4588.  0 

7.  11-4 

7.  73-4 

9  07-4 

1. 11-3 

1.  35-3 

1.  54-3 

85 

4727.  3 

1 .  32-4 

1  13-4 

8.  05-5 

4.  67-5 

2.  25-5 

1  19-3 

4729.  8 

6.  97-4 

7  36-4 

8,  87-4 

1. 08-3 

1.  32-3 

1.  50-3 

66 

4871.  2 

1, 28-4 

1.  10-4 

7  95-5 

4.01-5 

2. 60-3 

1. 67-5 

4873.  9 

6.  81-4 

7  38-4 

8.  64-4 

1. 06-3 

1.  28-3 

1.  46-3 

87 

5017.  4 

1.  24-4 

1.  08-4 

7.  94-5 

5.  06-5 

3. 08-5 

2.  29-5 

5020.  3 

6. 62-4 

7  17-4 

8. 39-4 

1. 02-3 

1  24-3 

1.  42-3 

88 

5165.9 

1.  21-4 

1.  06-4 

8. 00-5 

5.  40-5 

3.  67-3 

3.  03-5 

5169.  1 

6.  42-4 

6.  95-4 

8.  11-4 

9.  89-4 

1.  20-3 

1.37-3 

89 

5316.8 

1.  19-4 

1.  05-4 

8.  12-5 

5.  82-5 

4.  38-5 

3  92-5 

3320.  2 

6  18-4 

6.  68-4 

7.  30-4 

9.  50-4 

1.  15-3 

1 .  32-3 

90 

5469  9 

1.  17-4 

1.  04-4 

8.  30-5 

6.  33-5 

5.  19-5 

4.  94-3 

5473. 6 

5.  91-4 

6.  39-4 

7.  44-4 

9.  06-4 

1.  10-3 

1.26-3 

91 

5625.  5 

1. 15-4 

1.  04-4 

8  55-5 

6  93-5 

6.  14-5 

6  12-5 

5629.  3 

5  58-4 

6.  03-4 

7.  02-4 

8.  54-4 

1.  04-3 

1.  19-3 

92 

5783.  4 

1.  13-4 

1.  04-4 

8. 88-5 

7.  68-5 

7  27-5 

7.  32-5 

5787.  7 

5.  17-4 

5.  58-4 

6.  49-4 

7. 90-4 

9.  61-4 

1.  10-3 

Z 

&E 

E'»  002 

E'«“.  01 

A1  -  024 

E 03  E'».  07 

E'«.  13 

E'»*.  28 

4  E 

E 002 

E'«.  01 

A!  -  025 

E  03  E'».  07 

E'».  13 

E  20 

60 

1805.  7 

4.  59-4 

4. 43-4 

4.  19-4 

3.  95-4 

3.  84-4 

3  90-4 

1957.  3 

4.  18-4 

4.  40-4 

4.95-4 

5.  90-4 

7.  17-4 

8.  19-4 

61 

1982.  0 

4.  42-4 

4. 28-4 

4.  03-4 

3.  80-4 

3.  70-4 

3.  77-4 

2056.  4 

4.  16-4 

4. 39-4 

4. 94-4 

5.  88-4 

7.  13-4 

8.  15-4 

62 

2080.  9 

4.  25-4 

4.  12-4 

3.  88-4 

3.  66-4 

3.  56-4 

3.  63-4 

2157.  9 

4.  14-4 

4. 36-4 

4. 91-4 

5.  84-4 

7.  08-4 

8.  09-4 

63 

2182.  5 

4.  09-4 

3.  96-4 

3.  74-4 

3.  52-4 

3.  43-4 

3.  50-4 

2262.  2 

4. 10-4 

4. 32-4 

4. 87-4 

5.  79-4 

7.01-4 

8.  01-4 

64 

2286.  9 

3.  94-4 

3. 81-4 

3.  60-4 

3.  39-4 

3.  31-4 

3.  38-4 

2369.  2 

4.  06-4 

4. 28-4 

4. 82-4 

5.  73-4 

6.  93-4 

7.  92-4 

65 

2394.  1 

3.  79-4 

3. 67-4 

3.  46-4 

3.  26-4 

3.  18-4 

3.  26-4 

2479.  1 

4.  01-4 

4. 23-4 

4. 76-4 

0.  66-4 

6  84-4 

7.  81-4 

66 

2504.  2 

3.  65-4 

3  53-4 

3.  33-4 

3.  14-4 

3.  07-4 

3.  14-4 

2591.  8 

3.  96-4 

4.  17-4 

4.  70-4 

5.  58-4 

6.  74-4 

7.  69-4 

67 

2617.  1 

3.  51-4 

3.  40-4 

3.  21-4 

3  03-4 

2.  96-4 

3.  03-4 

2707.  5 

3.  90-4 

4.  11-4 

4.  63-4 

5.  49-4 

6.  63-4 

7.  57-4 

68 

2733.  0 

3.  38-4 

3.  27-4 

3.  09-4 

2.  91-4 

2.  85-4 

2  92-4 

2826.  0 

3.  83-4 

4. 04-4 

4.  55-4 

3  40-4 

6.  31-4 

7.  43-4 

69 

2851.9 

3.  26-4 

3. 15-4 

2.  98-4 

2.  81-4 

2.  74-4 

2.  81-4 

2947.  6 

3.  77-4 

3. 97-4 

4. 47-4 

3.  30-4 

6.  39-4 

7.  29-4 

70 

2973.  8 

3.  13-4 

3.  04-4 

2.  87-4 

2.  70-4 

2.  64-4 

2  71-4 

3072.  2 

3.  70-4 

3. 90-4 

4. 39-4 

5.  20-4 

6.  27-4 

7.  13-4 

71 

3098,  7 

3.  02-4 

2. 92-4 

2.  76-4 

2.  60-4 

2.  53-4 

2.  61-4 

3199. 9 

3.  62-4 

3. 82-4 

4. 30-4 

5.  10-4 

6.  14-4 

7.  00-4 

72 

3226.  8 

2.  91-4 

2.  82-4 

2  66-4 

2.  31-4 

2.  45-4 

2.  52-4 

3330.  7 

3.  55-4 

3.  74-4 

4.  21-4 

4. 99-4 

6.01-4 

6.  85-4 

73 

3358.  1 

2.  80-4 

2. 71-4 

2.  36-4 

2.  41-4 

2.  36-4 

2.  43-4 

3464.  7 

3  48-4 

3. 66-4 

4. 12-4 

4. 88-4 

5. 88-4 

6.  70-4 

74 

3492.  7 

2.  70-4 

2.  62-4 

2.  47-4 

2.  33-4 

2.  28-4 

2.  34-4 

3602.  0 

3.  40-4 

3. 58-4 

4.  03-4 

4.  77-4 

3.  74-4 

6.  35-4 

75 

3630.  5 

2.  60-4 

2. 52-4 

2.  38-4 

2.  24-4 

2.  20-4 

2.  26-4 

3742.  6 

3.  32-4 

3. 50-4 

3. 93-4 

4.  63-4 

5.61-4 

6.  39-4 

76 

3771.7 

2.  51-4 

2,  43-4 

2.  29-4 

2.  16-4 

2.  12-4 

2.  18-4 

3886,  6 

3.  24-4 

3.  42-4 

3.  84-4 

4. 54-4 

5.  47-4 

6.  24-4 

77 

3916.  3 

2.  42-4 

2. 34-4 

2.  21-4 

2.  08-4 

2.  04-4 

2.  10-4 

4034,  0 

3.  16-4 

3.  33-4 

3. 74-4 

4.  43-* 

3.  33-4 

6.  08-4 

78 

4064.  5 

2.  33-4 

2.  26-4 

2.  13-4 

2.  01-4 

1.  97-4 

2.  02-4 

4185.  0 

3.  08-4 

3. 23-4 

3. 65-4 

4.  31-4 

5.  19-4 

3.  93-4 

79 

4216.  2 

2.  25-4 

2.  17-4 

2.  03-4 

1.  93-4 

1.  90-4 

1.  93-4 

4339.  5 

3.  00-4 

3. 17-4 

3. 55-4 

4.  20-4 

5.  06-4 

5.  77-4 

80 

4371.  5 

2.  17-4 

2.  10-4 

1.  97-4 

1.  86-4 

1.  83-4 

1.  88-4 

4497.  7 

2.  93-4 

3. 08-4 

3.  46-4 

4.  09-4 

4.  92-4 

5.  62-4 

81 

4530.  6 

2.  09-4 

2.  02-4 

1.  90-4 

1.  79-4 

1.  76-4 

1.  81-4 

4659.  6 

2.  B5-4 

3.  00-4 

3. 36-4 

3.  98-4 

4. 79-4 

3.  47-4 

82 

4693.  5 

2.01-4 

1.  95-4 

1.  83-4 

1.  73-4 

1.  70-4 

1.  73-4 

4825.  4 

2.  77-4 

2.  91-4 

3. 27-4 

3.  86-4 

4.  63-4 

3.  32-4 

83 

4860.  2 

1.  94-4 

1.  88-4 

1.  77-4 

1.  67-4 

1.  64-4 

1.  69-4 

4993.  0 

2.  69-4 

2. 83-4 

3.  10-4 

3.  73-4 

4. 52-4 

3.  17-4 

84 

5030.  9 

1.87-4 

1.81-4 

1.  70-4 

1.  61-4 

1.58-4 

1.  63-4 

3168.  7 

2.  61-4 

2. 75-4 

3. 08-4 

3.  64-4 

4.  39-4 

5.  03-4 

85 

5205.  7 

1.  80-4 

1.  75-4 

1.  64-4 

1.  55-4 

1. 52-4 

1.  57-4 

5346.  4 

2.  34-4 

2. 67-4 

2.  99-4 

3. 34-4 

4. 26-4 

4.  89-4 

86 

5384.  6 

1.  74-4 

1.  68-4 

1.  38-4 

1.  49-4 

1. 47-4 

1. 31-4 

5328.  3 

2.  46-4 

2.  59-4 

2.  90-4 

3.  43-4 

4.  14-4 

4.  74-4 

87 

3567.  8 

l.  68-4 

l.  62-4 

1.  33-4 

1. 44-4 

1. 41-4 

1.  46-4 

3714. 4 

2.  39-4 

2.  51-4 

2.  81-4 

3.  32-4 

4.  01-4 

4.  61-4 

88 

5755.  4 

1.  62-4 

1.  56-4 

1.  47-4 

1. 30-4 

1.  36-4 

1.  41-4 

5905.  0 

2.  31-4 

2.  43-4 

2. 72-4 

3.  22-4 

3.  89-4 

4.  47-4 

89 

5947. 4 

1.  56-4 

1.  51-4 

1.  42-4 

1.  33-4 

1. 31-4 

1.  36-4 

6100.0 

2.  24-4 

2.  35-4 

2.  64-4 

3.  12-4 

3. 76-4 

4. 33-4 

90 

6144.0 

1.  50-4 

1.  45-4 

1.  37-4 

1. 28-4 

1.  26-4 

1.  31-4 

6299.  6 

2.  17-4 

2.  28-4 

2. 35-4 

3.  02-4 

3. 64-4 

4.  20-4 

91 

6345.  3 

1.  45-4 

1.  40-4 

1.  32-4 

t.  24-4 

1.21-4 

1, 26-4 

6304.  0 

2. 09-4 

2.  20-4 

2.  47-4 

2.  92-4 

3. 52-4 

4.  07-4 

92 

6551.  5 

1.  40-4 

1.  33-4 

1.  27-4 

.  19-4 

J.  17-4 

1.  21-4 

6713.  3 

2.  02-4 

2.  13-4 

2.  30-4 

2.  82-4 

3.41-4 

3.  94-4 
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c  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  <  92 
See  page  96  for  Explanation  of  Tables 


A1  -  026 


A!  -  027 


2 

ae 

E'».  002 

E  * 

01 

E' 

03 

E'«.  07 

E'«  15 

E  28 

ae 

E'«  002 

E 01 

E 03 

E'».  07 

E 15 

E #".  28 

60 

2103.  9 

5.  61-4 

5 

21-4 

4. 

42-4 

3.  42-4 

2.  49-4 

1  99-4 

2105.  9 

1.37-3 

1 . 46-3 

1.  64-3 

1.  91-3 

2. 24-3 

2.  51-3 

61 

2206.  3 

5.  43-4 

5 

06-4 

4. 

32-4 

3.  39-4 

2.  53-4 

2  08-4 

2208.  4 

1  32-3 

1.  39-3 

1.  56-3 

1.  82-3 

2.  13-3 

2.  38-3 

62 

2311  5 

5.  26-4 

4 

92-4 

4. 

23-4 

3  36-4 

2.  58-4 

2.  17-4 

23  J  3.  7 

1.  26-3 

1. 33-3 

1.  49-3 

1  73-3 

2.  02-3 

2.  26-3 

63 

2419  4 

5.  10-4 

4 

78-4 

4. 

13-4 

3  34-4 

2.  62-4 

2  26-4 

2/21.  7 

l.  21-3 

1.  27-3 

1.  42-3 

1.  65-3 

1.  92-3 

2.  15-3 

64 

2530.  1 

4.  96-4 

4. 

66-4 

4. 

07-4 

3.  33-4 

2  67-4 

2.  35-4 

2532.  5 

1.  15-3 

1.  22-3 

1.  36-3 

1. 57-3 

1.  83-3 

2.  05-3 

65 

2643.  7 

4.  83-4 

4. 

55-4 

4. 

00-4 

3  31-4 

2.  72-4 

2  44-4 

2646.  3 

1.  10-3 

1. 16-3 

1.  29-3 

1.  49-3 

1. 74-3 

1.  95-3 

66 

2760.  2 

4  70-4 

4 

44-4 

3 

93-4 

3  30-4 

2.  76-4 

2  52-4 

2762.  9 

1.06-3 

1. 11-3 

1.  24-3 

1.  42-3 

1.  65-3 

1.  85-3 

67 

2879  6 

4.  58-4 

4 

34-4 

3. 

87-4 

3.  29-4 

2.  80-4 

2.  60-4 

2882.  5 

1.  01-3 

1. 06-3 

1.  18-3 

1.  35-3 

1.  57-3 

1.  76-3 

68 

3002.  0 

4  47-4 

4. 

24-4 

3. 

81-4 

3  28-4 

2.  84-4 

2.  67-4 

3005.  1 

9.  67-4 

1. 02-3 

1.  13-3 

1.  29-3 

1.  49-3 

1.  67-3 

6? 

3127  5 

4.  36-4 

4 

15-4 

3. 

75-4 

3.  27-4 

2.  88-4 

2  73-4 

3130.  7 

9.  26-4 

9. 72-4 

1.  08-3 

1.  23-3 

1.  42-3 

1.  59-3 

70 

3256.  0 

4  25-4 

4 

06-4 

3. 

70-4 

3.  26-4 

2.  91-4 

2.  79-4 

3259.  5 

8.  86-4 

9.  30-4 

1.  03-3 

1.  17-3 

1.  35-3 

1.  51-3 

71 

3307  7 

4.  15-4 

3 

98-4 

3. 

64-4 

3.  24-4 

2.  93-4 

2  84-4 

3391.  4 

8.  49-4 

8.  90-4 

9.  80-4 

1.  12-3 

1 .  29-3 

1.  44-3 

72 

3522.  6 

4.  06-4 

3. 

89-4 

3 

59-4 

3.  22-4 

2.  95-4 

2  89-4 

3526.  5 

8.  13-4 

8. 52-4 

9.  37-4 

1.  07-3 

1.  23-3 

1.  37-3 

73 

3660.  8 

3.  96-4 

3 

81-4 

3. 

33-4 

3.  20-4 

2.  97-4 

2.  93-4 

3664.  9 

7.  79-4 

8. 16-4 

8.  96-4 

1.  02-3 

1.  17-3 

1.  31-3 

74 

3802.  2 

3.  87-4 

3 

74-4 

3. 

47-4 

3.  18-4 

2. 98-4 

2  96-4 

3806.  7 

7.  47-4 

7. 81-4 

8.  57-4 

9.  72-4 

1  12-3 

1.  25-3 

75 

3947  1 

3  78-4 

3. 

66-4 

3. 

42-4 

3.  15-4 

2.  98-4 

2.  98-4 

3951.  8 

7.  16-4 

7.  48-4 

8.  20-4 

9.  28-4 

1.  07-3 

1.  19-3 

76 

4095.  4 

3  69-4 

3 

58-4 

3. 

36-4 

3.  13-4 

2. 98-4 

3  00-4 

4 1 00.  4 

6.  87-4 

7  <8-4 

7.  84-4 

8.  87-4 

1.  02-3 

1.  14-3 

77 

4247  2 

3.  61-4 

3 

51-4 

3. 

31-4 

3  09-4 

2  98-4 

3.01-4 

4252.  5 

6.  60-4 

6. 88-4 

7.  51-4 

8.  49-4 

9.  75-4 

1.  09-3 

78 

4402.  6 

3.  53-4 

3 

43-4 

3. 

25-4 

3.  06-4 

2.  97-4 

3.  02-4 

4408.  2 

6.  33-4 

6. 60-4 

7.  20-4 

8.  13-4 

9.  33-4 

1.  04-3 

79 

4561.  7 

3. 45-4 

3 

36-4 

3 

19-4 

3.  02-4 

2.  95-4 

3.  01-4 

4567.  6 

6.  08-4 

6. 34-4 

6.  90-4 

7.  78-4 

8.  93-4 

9.  95-4 

80 

4724.  4 

3. 36-4 

3. 

29-4 

3 

14-4 

2.  99-4 

2. 94-4 

3.  01-4 

4730.  8 

5.  85-4 

6. 09-4 

6.  62-4 

7.  46-4 

8. 55-4 

9.  53-4 

81 

4891  0 

3.  29-4 

3. 

21-4 

3. 

08-4 

2  95-4 

2.  91-4 

3. 00-4 

4897  8 

5.  62-4 

5  85-4 

6.  36-4 

7.  15-4 

8. 20-4 

9.  14-4 

82 

5061.  5 

3.  21-4 

3 

14-4 

3. 

02-4 

2.  91-4 

2  89-4 

2.  98-4 

5068.  7 

5.  41-4 

5.  63-4 

6. 11-4 

6.  86-4 

7  86-4 

8.  76-4 

83 

5236.  0 

3.  13-4 

3. 

07-4 

2 

96-4 

2.  87-4 

2  86-4 

2.  97-4 

5243.  6 

5.  21-4 

5.  41-4 

5.  87-4 

6.  59-4 

7.  54-4 

8.  41-0 

84 

5414. 6 

3.  06-4 

3 

00-4 

2 

91-4 

2  82-4 

2. 83-4 

2.  95-4 

5422.  6 

5.01-4 

5.  21-4 

5.  64-4 

6.  33-4 

7.  24-4 

8.  08-4 

85 

5597  4 

2  99-4 

2. 

94-4 

2. 

85-4 

2. 78-4 

2  80-4 

2.  92-4 

5605.  9 

4.  83-4 

5.  02-4 

5.  43-4 

6.  09-4 

6.  96-4 

7.  77-4 

86 

5784  3 

2.  92-4 

2 

87-4 

2 

79-4 

2.  73-4 

2. 77-4 

2.  90-4 

5793.  4 

4.  66-4 

4. 83-4 

5.  23-4 

5.  85-4 

6.  70-4 

7.  48-4 

87 

5975.  8 

2.  85-4 

2 

80-4 

2. 

74-4 

2.  69-4 

2. 73-4 

2.  87-4 

5985.  3 

4.  49-4 

4. 66-4 

5.  03-4 

5.  64-4 

6.  44-4 

7.  20-4 

88 

6171.  6 

2.  78-4 

2 

74-4 

2. 

68-4 

2  64-4 

2.  70-4 

2.  84-4 

6181.7 

4.  33-4 

4. 49-4 

4.  85-4 

5.  43-4 

6.21-4 

6.  94-4 

89 

6372.  2 

2.  71-4 

2. 

68-4 

2 

62-4 

2  60-4 

2. 66-4 

2.  81-4 

6382.  8 

4. 18-4 

4. 33-4 

4.  68-4 

5.  23-4 

5.  98-4 

6.  70-4 

90 

6577  4 

2. 65-4 

2. 

62-4 

2 

57-4 

2  55-4 

2. 62-4 

2.  78-4 

6588.  7 

4. 04-4 

4. 18-4 

4. 51-4 

9.  05-4 

5  77-4 

6.  46-4 

91 

6787  5 

2  58-4 

2 

56-4 

2. 

51-4 

2.  50-4 

2. 58-4 

2.  74-4 

6799.  4 

3. 90-4 

4. 04-4 

4.  36-4 

4.  87-4 

5.  56-4 

6.  25-4 

92 

7002.  6 

2  52-4 

2 

50-4 

2. 

46-4 

2.  46-4 

2. 54-4 

2.  71-4 

7015.  2 

3. 77-4 

3. 90-4 

4.21-4 

4.  70-4 

5.  37-4 

6.  04-4 

Z 

AE 

E'»  002 

E'».  01 

A1  -  PJ 

E '*».  03 

E'«.  07 

E'«.  15 

E'*.  28 

AE 

E'».  002 

E'«.  01 

Al  -  P2 

E'«.  03 

E'»  07 

E'=.  15 

E'-.  28 

60 

933.  9 

1  56-3 

1  40-3 

1.  08-3 

7.  02-4 

3.  58-4 

l.  64-4 

1163.  7 

2.  51-3 

2  13-3 

1.  48-3 

8.  11-4 

3.  36-4 

1.  28-4 

61 

969  6 

1.  48-3 

1.  33-3 

1  03-3 

6.  65-4 

3.  39-4 

1.  55-4 

1221.  5 

2.  31-3 

1.  97-3 

1.  36-3 

7.  45-4 

3.  07-4 

1.  17-4 

62 

1041.  5 

1  41-3 

1. 26-3 

9.  76-4 

6.  31-4 

3.  21-4 

1.  47-4 

1280.  7 

2.  14-3 

1.  82-3 

1.  26-3 

6.  87-' 

2.  82-4 

1.  07-4 

63 

1094.  6 

1  34-3 

1  20-3 

9.  27-4 

5.  99-4 

3.  05-4 

1.  40-4 

1341.  1 

2.  00-3 

1.  70-3 

1.  17-3 

6. 37-4 

2.61-4 

9.  85-5 

64 

1149  0 

1  28-3 

1  14-3 

8.  82-4 

5.  69-4 

2.  90-4 

1.  33-4 

1402.  9 

1.  87-3 

1.  58-3 

1.09-3 

0.  93-4 

2  42-4 

9.  10-5 

65 

1204.  6 

1  22-3 

1  09-3 

8.  40-4 

5.  42-4 

2.  76-4 

1.  26-4 

1465.  9 

1.  75-3 

1.  48-3 

1.  02-3 

5.  54-4 

2.  25-4 

8.  44-5 

66 

1261.  4 

1  16-3 

1  04-3 

8  01-4 

5.  16-4 

2.  62-4 

1  20-4 

1530.2 

1.  65-3 

1. 40-3 

9.61-4 

5.  19-4 

2  10-4 

7.  87-5 

67 

1319.  5 

1.  11-3 

9  89-4 

7.  64-4 

4.  92-4 

2.  50-4 

l  15-4 

1595.  8 

1.  56-3 

1.  32-3 

9.  05-4 

4. 89-4 

1.  97-4 

7.  36-5 

68 

1378.  8 

1  06-3 

9  45-4 

7.  30-4 

4. 70-4 

2.  39-4 

1.  09-4 

1662  7 

1.  47-3 

1.  25-3 

8.  56-4 

4. 61-4 

1.  86-4 

6.  91-5 

69 

1439  3 

1.  01-3 

9.  04-4 

6.  98-4 

4.  49-4 

2.  28-4 

1.  05-4 

1730.  9 

1.  40-3 

1. 18-3 

8.  11-4 

4.  36-4 

1.  75-4 

6. 50-5 

70 

1501.  0 

9.  69-4 

8. 66-4 

6.  68-4 

4. 30-4 

2.  18-4 

1.  00-4 

1800.  4 

1.  33-3 

1. 12-3 

7.  70-4 

4. 14-4 

1.  66-4 

6.  14-5 

71 

1564.  0 

9  29-4 

8. 30-4 

6.  40-4 

4.  12-4 

2.  09-4 

9.  58-5 

1871. 2 

1.  26-3 

1.07-3 

7.  32-4 

3.  93-4 

1.  57-4 

5.  81-5 

72 

1628.  1 

8.  91-4 

7  96-4 

6.  14-4 

3. 95-4 

2.  01-4 

9.  18  -5 

1943. 2 

1.  21-3 

1. 02-3 

6.  98-4 

3. 74-4 

1.  50-4 

5.  51-5 

73 

1693. 5 

8.  55-4 

7.  64-4 

5.  89-4 

3  79-4 

1.  92-4 

8.  80-5 

2016.  6 

1.  15-3 

9. 73-4 

6.  66-4 

3. 57-4 

1.  43-4 

5.  24-5 

74 

1760.  0 

8.  21-4 

7  33-4 

5.  66-4 

3. 64-4 

1.  85-4 

8.  45-5 

2091. 2 

1.  10-3 

9.  31-4 

6.  37-4 

3,  41-4 

1.36-4 

4.  99-5 

75 

1827.  8 

7.  90-4 

7.  05-4 

5.  44-4 

3.  50-4 

1.  77-4 

8.  12-5 

2167  2 

1.  06-3 

8.  92-4 

6.  10-4 

3. 26-4 

1.  30-4 

4.  76-5 

76 

1896.  7 

7.  59-4 

6. 78-4 

5.  23-4 

3.  36-4 

1.  71-4 

7.  81-5 

2244.  4 

1.  01-3 

8.  56-4 

5.  85-4 

3. 13-4 

1.  24-4 

4.  55-5 

77 

1966.  9 

7.31-4 

6. 53-4 

5.  03-4 

3. 24-4 

1.  64-4 

7.  51-5 

2322. 9 

9.  73-4 

8. 22-4 

5.  62-4 

3.  00-4 

1.  19-4 

4.  36-5 

78 

2038.  2 

7.  04-4 

6  29-4 

4.  85-4 

3.  12-4 

1.  58-4 

7.  24-5 

2402.  7 

9.  35-4 

7  90-4 

5.  40-4 

2.  88-4 

1.  14-4 

4.  18-5 

79 

2110. 7 

6.  79-4 

6.  06-4 

4.  67-4 

3.  00-4 

1.  53-4 

6,  98-5 

2483.  8 

9. 00-4 

7.  60-4 

5.  19-4 

2.  77-4 

1.  10-4 

4.01-5 

80 

2184.  4 

6.  55-4 

5.  85-4 

4.  51-4 

2.  90-4 

1. 47-4 

6.  73-5 

2566.  2 

8.  67-4 

7. 33-4 

5.  00-4 

2.  67-4 

1.06-4 

3.  85-5 

81 

2259.  3 

6.  32-4 

5.  64-4 

4.  33-4 

2.  80-4 

1.  42-4 

6.49-5 

2649.  9 

8.  37-4 

7.  06-4 

4.  82-4 

2. 57-4 

1.02-4 

3.  71-5 

82 

2335.  3 

6.  10-4 

5.  45-  4 

4.  20-4 

2.  VO-4 

1.37-4 

6.  27-5 

2734.  8 

8.  07-4 

6. 82-4 

4.  65-4 

2. 48-4 

9.  81-5 

3.  57-5 

83 

2412.  5 

5.  90-4 

?.  26-4 

4.  06-4 

2.  61-4 

1.  33-4 

6.  06-5 

2821. 1 

7.  80-4 

6. 58-4 

4.  49-4 

2.  39-4 

9.  46-5 

3.  44-5 

84 

2490.  8 

5.  70-4 

5.  09-4 

3.  92-4 

2.  53-4 

1. 28-4 

5.  86-5 

2908.  6 

7. 54-4 

6. 36-4 

4.  34-4 

2.31-4 

9. 14-5 

3.  32-5 

85 

2570.  3 

5. 51-4 

4. 92-4 

3. 80-4 

2.  44-4 

1. 24-4 

5.  67-5 

2997.  5 

7.  29-4 

6. 15-4 

4. 20-4 

2. 24-4 

8.  83-5 

3.  21-5 

86 

2651.0 

5.  34-4 

4. 76-4 

3.  67-4 

2. 36-4 

1.20-4 

5.49-5 

3087.  6 

7. 06-4 

5. 96-4 

4.  06-4 

2.  16-4 

8. 54-5 

3.  10-5 

87 

2732. 8 

5.  17-4 

4.  61-4 

3. 56-4 

2. 29-4 

1. 16-4 

5.  32-5 

3179.0 

6. B4-4 

5. 77-4 

3.  94-4 

2. 09-4 

8. 26-5 

3.  00-5 

88 

2815.  8 

5.  01-4 

4. 47-4 

3.  45-4 

2. 22-4 

1. 13-4 

5.  16-5 

3271. 7 

6.  63-4 

5.  59-4 

3.81-4 

2. 03-4 

8.  01-5 

2.  90-5 

89 

2899.  8 

4.  85-4 

4.33-4 

3.  34-4 

2.  15-4 

1. 09-4 

5.01-5 

3365.  7 

6. 43-4 

5.  42-4 

3. 70-4 

1.  97-4 

7.  76-5 

2.  81-5 

90 

2985.  1 

4.  70-4 

4. 20-4 

3. 24-4 

2.  09-4 

1. 06-4 

4.  86-5 

3460.  9 

6. 24-4 

5.  26-4 

3. 59-4 

1.  91-4 

7.  52-5 

2.  73-5 

91 

3071. 4 

4.  56-4 

4. 08-4 

3. 15-4 

2. 03-4 

1.  03-4 

4.  72-5 

3557.  5 

6. 06-4 

5. 11-4 

3.  48-4 

1.  G5-4 

7. 30-5 

2.  65-5 

92 

3158.9 

4.  43-4 

3. 96-4 

3. 05-4 

1.  97-4 

1.00-4 

4.  58-5 

3655.  3 

5. 88-4 

4.  96-4 

3. 38-4 

1.80-4 

7.  09-5 

2.  57-5 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Q  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  «  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  P3  A1  -  PA 


z 

AE 

E'o,  002 

E'».  01 

E'*.  03 

S'*.  07 

E 15 

E  28 

A  E 

E  '=.  002 

E'»,  01 

E'».  03 

E 07 

E'»,  13 

E'*.  28 

60 

1164.  6 

2  55-3 

2.  17-3 

1.  51-3 

8  27-4 

3  44-4 

1.  32-4 

1183.  6 

2.  46-3 

2  11-3 

1.  49-3 

8.  40-4 

3.  60-4 

1.  43-4 

61 

1222.  6 

2.  50-3 

2.  12-3 

1.  48-3 

8.  16-4 

3.  41-4 

1.  32-4 

1243.  3 

2.  35-3 

2  02-3 

1.  43-3 

8.  04-4 

3.  46-4 

1.  38-4 

62 

1281.  9 

2.  44-3 

2.  08-3 

1.  45-3 

8.  01-4 

3.  36-4 

1.  30-4 

1304.  3 

2  23-3 

1.  93-3 

1.  37-3 

7.  71-4 

3.  32-4 

1.  32-4 

63 

1342. 5 

2  37-3 

2.  02-3 

1.  41-3 

7.  84-4 

3.  30-4 

1.  28-4 

1367.  1 

2.  16-3 

1.  83-3 

1.  31-3 

7.  39-4 

3.  18-4 

1.  27-4 

64 

1404.  4 

2  31-3 

1  97-3 

1.  38-3 

7.  65-4 

3.  23-4 

1.  26-4 

1431.  2 

2.  06-3 

1. 77-3 

1.25-3 

7.  09-4 

3.  06-4 

1.  22-4 

65 

1467.  6 

2.  24-3 

1.  91-3 

1.  34-3 

7.  45-4 

3.  15-4 

1.  23-4 

1496  7 

1  98-3 

1. 70-3 

1.20-3 

6.  81-4 

2.  94-4 

1.  18-4 

66 

1532  2 

2.  17-3 

1.  85-3 

1  30-3 

7.  24-4 

3.  07-4 

1,  20-4 

1563.  6 

1.  90-3 

1.  63-3 

1.  15-3 

6.  54-4 

2.  83-4 

1.  13-4 

67 

1598.  0 

2  10-3 

1  79-3 

1.  26-3 

7.  02-4 

2.  98-4 

1.  17-4 

1632.  0 

1.  82-3 

1  56-3 

1.  11-3 

6.  29-4 

2.  72-4 

1.  09-4 

68 

1665.  2 

2  03-3 

1.  74-3 

1  22-3 

6.  81-4 

2.  90-4 

1.  14-4 

1701.  9 

1  73-3 

1.  50-3 

1.  07-3 

6.  05-4 

2.  62-4 

1.  05-4 

69 

1733.  7 

1.  97-3 

1.  68-3 

1.  18-3 

6.  60-4 

2.  81-4 

1.  11-4 

1773.  2 

1.  68-3 

1. 44-3 

1.  02-3 

5.  82-4 

2.  52-4 

1.  01-4 

70 

1803.  0 

1.  90-3 

1.  62-3 

1.  14-3 

6.  39-4 

2.  73-4 

1.  08-4 

1846.  0 

1.  62-3 

1 . 39-3 

9.  87-4 

5.  60-4 

2.  43-4 

9.  79-5 

71 

1874.  6 

1.  84-3 

1  57-3 

1.  10-3 

6.  19-4 

2.  64-4 

1.  04-4 

1920.  3 

1.  56-3 

1  34-3 

9.  30-4 

5.  40-4 

2.  35-4 

9.  44-5 

72 

1947.  1 

1.  78-3 

1. 52-3 

1.  07-3 

5.  99-4 

2.  56-4 

1.  01-4 

1996.  1 

1.  50-3 

1.  29-3 

9.  15-4 

3.  20-4 

2.  26-4 

9.  12-5 

73 

2020.  9 

1.  72-3 

1.  47-3 

1.  03-3 

5.  80-4 

2.  48-4 

9.  81-5 

2073.  4 

1  44-3 

1  24-3 

8.  82-4 

5.  02-4 

2.  18-4 

8.  81-5 

74 

2095.  9 

1.  66-3 

1.  42-3 

9.  99-4 

5.  61-4 

2.  40-4 

9.  51-5 

2152.  1 

1.  39-3 

1.  20-3 

8.  51-4 

4.  85-4 

2.  11-4 

8.  51-5 

75 

2172.  3 

1.  61-3 

1. 37-3 

9.  67-4 

5.  43-4 

2.  33-4 

9.  22-5 

2232.  4 

1.  34-3 

1.  15-3 

8.  22-4 

4.  68-4 

2.  04-4 

8.  23-5 

76 

2250.  1 

1  55-3 

1.  33-3 

9.  36-4 

5.  26-4 

2.  25-4 

8.  94-5 

2314.  2 

1.  30-3 

1  11-3 

7.  93-4 

4.  52-4 

1. 97-4 

7.  96-5 

77 

2329.  1 

1.  50-3 

1. 29-3 

9.  06-4 

5.  09-4 

2.  18-4 

8.  67-5 

2397.  5 

1.  23-3 

1.  08-3 

7.  67-4 

4.  37-4 

1.  91-4 

7.  71-5 

78 

2409.  5 

1  46-3 

1.  25-3 

8.  77-4 

4.  93-4 

2  12-4 

8.  40-5 

2482.  4 

1.  21-3 

1.  04-3 

7.  41-4 

4.  23-4 

1.  84-4 

7.  46-5 

79 

2491. 2 

1.  41-3 

1.21-3 

8.  50-4 

4.  78-4 

2.  05-4 

8.  15-5 

2568.  8 

1.  17-3 

1.  01-3 

7.  17-4 

4.  09-4 

1. 79-4 

7.  23-5 

80 

2574.  2 

1.  37-3 

1.  17-3 

8  23-4 

4.  63-4 

1.  99-4 

7.  90-5 

2656.  7 

1.  13-3 

9.  74-4 

6. 94-4 

3. 96-4 

1.  73-4 

7.  01-5 

81 

2658.  6 

1.  32-3 

1.  13-3 

7.  98-4 

4.  49-4 

l  93-4 

7. 67-5 

2746.  3 

1  10-3 

9.  43-4 

6.  72-4 

3.  83-4 

1.  68-4 

6.  79-5 

82 

2744.  2 

1.  28-3 

1.  10-3 

7  74-4 

4.  35-4 

1.  87-4 

7.  44-5 

2837.  3 

1.  06-3 

9.  13-4 

6.  51-4 

3.  71-4 

1.  63-4 

6.  59-5 

83 

2831.  3 

1.  24-3 

1.  06-3 

7.  50-4 

4.  22-4 

1.  82-4 

7  23-5 

2930.  0 

1.  03-3 

8.  83-4 

6.  30-4 

3.  60-4 

1.  58-4 

6.  40-5 

84 

2919.  6 

1.  21-3 

1.  03-3 

7.  28-4 

4.  10-4 

1.  76-4 

7.  02-5 

3024.  2 

9.  96-4 

8.  58-4 

6.  11-4 

3.  49-4 

1.  53-4 

6.  21-5 

85 

3009.  3 

1. 17-3 

1. 00-3 

7  06-4 

3.  98-4 

1. 71-4 

6.  82-5 

3120.  0 

9.  66-4 

8. 32-4 

5.  93-4 

3.  39-4 

1.  49-4 

6.  03-5 

86 

3100.  3 

1.  14-3 

9.  73-4 

6. 86-4 

3.  86-4 

1.  66-4 

6.  63-5 

3217.  4 

9.  37-4 

8. 07-4 

5.  76-4 

3.  29-4 

1.  44-4 

5.  86-5 

87 

3192.  6 

1.  10-3 

9.  45-4 

6.  66-4 

3.  75-4 

1.  62-4 

6. 44-5 

3316.  4 

9.  10-4 

7. 83-4 

3.  59-4 

3.  20-4 

1. 40-4 

5.  70-5 

88 

3286.  3 

1.  07-3 

9.  18-4 

6.  47-4 

3.  65-4 

1.  57-4 

6.  26-5 

3417.  0 

8.  84-4 

7  61-4 

5.  43-4 

3. 11-4 

1.  36-4 

5.  55-5 

89 

3381  3 

1.  04-3 

8.  92-4 

6.  29-4 

3.  55-4 

1.  53-4 

6. 09-3 

3519.  3 

8.  58-4 

7. 39-4 

3.  27-4 

3.  02-4 

1.33-4 

5.  40-5 

90 

3477.  6 

1.  01-3 

8.  67-4 

6. 12-4 

3.  45-4 

1.  49-4 

5.  93-5 

3623.  2 

8.  34-4 

7. 18-4 

5.  13-4 

2.  94-4 

1.  29-4 

5.  26-5 

91 

3575.  3 

9.  85-4 

8.  43-4 

5.  95-4 

3.  36-4 

1.  45-4 

5.  77-5 

3728.  7 

8. 11-4 

6. 98-4 

4. 99-4 

2  86-4 

1.26-4 

5.  12-5 

92 

3674.  3 

9.  58-4 

8.  20-4 

5.  79-4 

3.  27-4 

1.  41-4 

5.  62-5 

3835.  9 

7.  89-4 

6. 79-4 

4.  85-4 

2.  78-4 

1.22-4 

4.  99-5 

Z 

E'«.  002 

£'«.  01 

A1  -  PS 

E'».  03  E'*.  07 

E'«*.  13 

E'*.  28 

A  E 

E'*.  002 

E 01 

Ai  -  P6 

E'«.  03 

E'-.  07 

E'*.  15 

E'«.  28 

60 

1188.8 

l.  87-3 

1.  57-3 

1.  07-3 

5.  67-4 

2.  22-4 

7.  94-5 

1360  1 

1.  41-3 

1.  25-3 

9.  68-4 

6. 24-4 

3.  16-4 

1.  44-4 

61 

1248. 9 

1.  78-3 

i.  50-3 

1.  02-3 

3.  42-4 

2. 12-4 

7.  62-5 

1423.  6 

1.  34-3 

1.  19-3 

9.  19-4 

5  91-4 

3.  00-4 

1.36-4 

62 

1310.  3 

1. 70-3 

1.  43-3 

9.  77-4 

5.  19-4 

2.  03-4 

7.31-5 

1488.  5 

1.  28-3 

1.  14-3 

8. 73-4 

3.  62-4 

2.  84-4 

1.  28-4 

63 

1373.  4 

1.  62-3 

1.  37-3 

9.  33-4 

4. 96-4 

1.93-4 

7.  02-5 

1354.  9 

1.  22-3 

1.09-3 

8.  35-4 

3.  36-4 

2.  71-4 

1. 22-4 

64 

1437.  9 

1.  53-3 

1.  31-3 

8.  95-4 

4. 76-4 

1.  87-4 

6.  75-5 

1622.  8 

1.  17-3 

1.  0*-3 

7.  98-4 

3.  12-4 

2.  38-4 

1.  16-4 

65 

1303.  7 

I.  49-3 

1.  23-3 

8.  37-4 

4.  56-4 

1.  80-4 

6.  49-3 

1692.  1 

1.  12-3 

9.  93-4 

7.  64-4 

4.  89-4 

2.  46-4 

1.  11-4 

66 

1371.  1 

1.  42-3 

1.  20-3 

8.  22-4 

4.  38-4 

1.  73-4 

6.  23-5 

1762.  9 

1.  07-3 

9. 54-4 

7.  32-4 

4. 68-4 

2.  33-4 

1. 06-4 

67 

1639.9 

1.  37-3 

1.  13-3 

7.  88-4 

4.  20-4 

1.  66-4 

6.  01-5 

1835.  2 

1.  03-3 

9. 16-4 

7. 03-4 

4. 49-4 

2.  23-4 

1.  01-4 

68 

1710.2 

1.  31-3 

1.  11-3 

7.  37-4 

4.  04-4 

1.  60-4 

5.  79-5 

1908.  9 

9.  89-4 

8.  80-4 

6. 75-4 

4.  31-4 

2.  16-4 

9.  67-5 

69 

1702.  1 

1.  26-3 

1.  06-3 

7.  27-4 

3.  88-4 

1.  34-4 

5.  3B-5 

1984.  2 

9.  32-4 

8. 47-4 

6.  49-4 

4. 14-4 

2.  07-4 

9.  26-3 

70 

1053.  4 

1.21-3 

1.  02-3 

6  99-4 

3. 74-4 

l.  48-4 

3.  38-3 

2060.  9 

9.  16-4 

8.  15-4 

6.  24-4 

3.  98-4 

1.  99-4 

8.  88-3 

71 

1930.  2 

1.  16-3 

9.  02-4 

6.  72-4 

3.  60-4 

1.43-4 

3.  19-5 

2139.  2 

8.  83-4 

7.  83-4 

6.  01-4 

3.  82-4 

1.  91-4 

8.  33-5 

72 

2006.  3 

1.  12-3 

9.  43-4 

6.  47-4 

3  46-4 

1.  37-4 

5.  01-5 

2219.  0 

8.  31-4 

7.  57-4 

5.  79-4 

3. 68-4 

1.  84-4 

8.  19-5 

73 

2084.  4 

1.  08-3 

9.  10-4 

6.  23-4 

3. 34-4 

1.33-4 

4.  83-5 

2300.  3 

8.  21-4 

7  30-4 

5.  38-4 

3. 33-4 

1.  77-4 

7.  88-5 

74 

2163.  7 

1.04-3 

8. 76-4 

6.  01-4 

3.  22-4 

1.  28-4 

4.  67-5 

2383. 2 

7.  92-4 

7.  04-4 

3.  38-4 

3.  42-4 

1.  70-4 

7.  58-5 

73 

2244. 7 

9.  98-4 

8. 43-4 

5.  79-4 

3.  10-4 

1.24-4 

4.  31-3 

2467.  5 

7.  63-4 

6. 80-4 

3. 20-4 

3.  30-4 

1.64-4 

7.  30-5 

76 

2327.  1 

9.  63-4 

8. 13-4 

3.  59-4 

3.  00-4 

1.  19-4 

4.  36-5 

2553.  5 

7.  40-4 

6.  57-4 

5.  02-4 

3. 18-4 

1.  38-4 

7.  03-5 

77 

2411.2 

9.  29-4 

7. 86-4 

5.  39-4 

2.  89-4 

1.  15-4 

4.  22-5 

2641. 0 

7.  13-4 

6.  33-4 

4. 83-4 

3.  08-4 

1.  33-4 

6.  78-3 

78 

2496.  8 

0.  97-4 

7 .  59-4 

3.21-4 

2.  80-4 

1,  11-4 

4.  08-5 

2730.  0 

6.  92-4 

6.  13-4 

4.  69-4 

2.  97-4 

1.  48-4 

6.  33-5 

79 

2383.  9 

8.  66-4 

7.  33-4 

5.  03-4 

2.  70-4 

1,  08-4 

3.  93-5 

2820.  6 

6.  70-4 

3.  93-4 

4. 34-4 

2. 88-4 

1.  43-4 

6.  32-5 

80 

2672.  7 

8.  37-4 

7.  09-4 

4. 87-4 

2.61-4 

1.  04-4 

3.  82-5 

2912.  8 

6.  49-4 

3.  76-4 

4.  39-4 

2.  70-4 

1.  38-4 

6.  11-3 

81 

2763.  0 

8.  09-4 

6.  03-4 

4.71-4 

2. 33-4 

1.  01-4 

3.  70-3 

3006.  6 

6.  28-4 

3.  58-4 

4  26-4 

2. 69-4 

1.  33-4 

3.91-3 

82 

2833.  0 

7.  83-4 

6.  63-4 

4.  33-4 

2.  43-4 

9.  79-3 

3.  39-3 

3102. 0 

6.  09-4 

3.  41-4 

4.  12-4 

2.61-4 

1.  29-4 

3.  72-3 

83 

2948.  5 

7.  58-4 

6.  42-4 

4. 41-4 

2.  37-4 

9.  49-3 

3.  40-3 

3199.  0 

3.  91-4 

5.  24-4 

4.  00-4 

2. 33-4 

1.23-4 

3.  34-3 

84 

3043.  7 

7.  33-4 

6.21-4 

4.  27-4 

2.  30-4 

9.  20-3 

3.  38-3 

3297.  6 

3.  73-4 

5.  09-4 

3. 88-4 

2.  45-4 

1.  21-4 

3.  36-5 

85 

3140.  3 

7.  10-4 

6. 02-4 

4.  14-4 

2.  23-4 

8. 92-3 

3.  28-3 

3397.  9 

3.  36-4 

4. 94-4 

3. 76-4 

2. 38-4 

1.  18-4 

3.  20-5 

86 

3239.  0 

6.  88-4 

3.  83-4 

4.01-4 

2.  16-4 

8. 66-3 

3.  18-3 

3499.  8 

3.  40-4 

4.  80-4 

3.  63-4 

2.  31-4 

1.  14-4 

3.  04-5 

87 

3339.  1 

6.  67-4 

5.  65-4 

3. 89-4 

2.  09-4 

8.  40-3 

3.  09-5 

3603. 3 

3.  23-4 

4. 66-4 

3.  33-4 

2. 24-4 

1.  11-4 

4.  89-5 

88 

3440.  9 

6. 47-4 

3.  48-4 

3. 77-4 

2. 03-4 

8.  16-3 

3.  00-3 

3708.  3 

5.  10-4 

4. 33-4 

3.  43-4 

2.  18-4 

1.  08-4 

4.  73-3 

89 

3344.  3 

6.  28-4 

3.  32-4 

3.  66-4 

1.  97-4 

7.  92-3 

2.  92-5 

3813.  3 

4.  96-4 

4. 40-4 

3.  33-4 

2.  12-4 

1.  03-4 

4.61-5 

90 

3649.  3 

6. 09-4 

3.  16-4 

3. 36-4 

1.92-4 

7.  70-3 

2.  84-3 

3923.  8 

4.  82-4 

4.  28-4 

3. 26-4 

2.  06-4 

1.02-4 

4. 48-3 

91 

3736.  3 

3.  92-4 

3.  01-4 

3. 43-4 

1.  86-4 

7.  48-3 

2.  76-3 

4034.  0 

4.  69-4 

4.  16-4 

3. 17-4 

2.  00-4 

9.  89-3 

4.  36-5 

92 

3864.  8 

3.  73-4 

4.  87-4 

3. 36-4 

1.  81-4 

7.  28-3 

2.  69-3 

4143.  9 

4.  37-4 

4.  03-4 

3.  08-4 

1.  93-4 

9.  62-3 

4.  24-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  fi  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zar  Rydbergs,  60  Z  92 
See  page  96  for  Explanation  of  Tables 


A1  -  P7  A1  -  P8 


z 

IE 

E'«.  002 

E  01 

E'=.  03 

E'«.  07 

E  13 

E  28 

AE 

E'*.  002 

E  '=.  01 

E'=.  03 

E'».  07 

E'-.  15 

E'“.  28 

60 

1414.  2 

3.  83-4 

3.  20-4 

4.  02-4 

2.  59-4 

1.  32-4 

3.  99-3 

1316. 2 

9.  97-4 

8.  30-4 

3.  92-4 

3.  24-4 

1.  33-4 

4.  99-3 

61 

1490.  2 

5.  64-4 

5.  03-4 

3.  89-4 

2.  50-4 

1.  27-4 

5.  79-5 

1595.  6 

9.  32-4 

7.  94-4 

3.  52-4 

3.  02-4 

1.23-4 

4.  62-5 

62 

1368.  2 

5.  44-4 

4.  83-4 

3  74-4 

2.  41-4 

1.  22-4 

5.  58-5 

1677.  0 

8.  74-4 

7.  45-4 

3.  17-4 

2.  82-4 

1.  15-4 

4.  29-5 

63 

1647.  9 

5.  23-4 

4.  67-4 

3  60-4 

2.  32-4 

1.  17-4 

3.  36-5 

1760.  3 

0.  23-4 

7.  01-4 

4.  86-4 

2.  65-4 

1.  08-4 

4.  01-5 

64 

1729.  6 

5.  03-4 

4. 49-4 

3.  46-4 

2.  22-4 

1.  13-4 

3.  13-5 

1845.  5 

7.  77-4 

6.  61-4 

4.  58-4 

2.  49-4 

1.01-4 

3.  76-3 

63 

1813.  2 

4.  83-4 

4.  31-4 

3.  32-4 

2.  13-4 

1.  08-4 

4.  94-5 

1932.  6 

7.  33-4 

6.  25-4 

4.  33-4 

2.  35-4 

9.  53-5 

3.  53-3 

66 

1898.  7 

4.  64-4 

4.  14-4 

3  19-4 

2.  03-4 

1.  04-4 

4.  74-3 

2021.  7 

6.  97-4 

S.  92-4 

4. 10-4 

2.  23-4 

9.  01-3 

3.  33-3 

67 

1986.  0 

4.  43-4 

3. 97-4 

3  06-4 

1.  96-4 

9.  93-5 

4.  54-5 

2112. 6 

6.  61-4 

5.  62-4 

3.  89-4 

2.  11-4 

8.  53-5 

3.  14-3 

68 

2073.  3 

4.  28-4 

3. 82-4 

2.  94-4 

1.  89-4 

9.  53-5 

4.  36-3 

2203.  3 

6.  30-4 

5.  33-4 

3.  70-4 

2.  00-4 

8.  09-3 

2.  98-5 

69 

2166.  4 

4.  11-4 

3. 67-4 

2.  83-4 

1.  81-4 

9.  17-3 

4.  19-3 

2300.  3 

6.  00-4 

5. 10-4 

3. 33-4 

1.  91-4 

7.  69-3 

2.  83-3 

70 

2239.  4 

3.  96-4 

3.  33-4 

2.  72-4 

1.  74-4 

8.  81-3 

4.  02-3 

2397. 0 

5.  73-4 

4. 87-4 

3.  36-4 

1.82-4 

7.  32-3 

2.  69-3 

71 

2354.  2 

3.  80-4 

3. 39-4 

2.  61-4 

l.  68-4 

8.  47-5 

3.  87-5 

2495.  7 

5.  47-4 

4.  63-4 

3.  21-4 

1.  74-4 

6.  99-3 

2.  56-5 

72 

2451.  0 

3.  66-4 

3. 27-4 

2.  51-4 

1.  61-4 

0.  13-5 

3.  72-5 

2596. 2 

3.  24-4 

4.  43-4 

3.  07-4 

1.  66-4 

6.  67-3 

2.  45-3 

73 

2349.  6 

3.  53-4 

3. 13-4 

2.  42-4 

l.  33-4 

7.  83-5 

3.  38-5 

2698. 7 

3.  02-4 

4.  26-4 

2.  94-4 

1.  39-4 

6.  39-5 

2.  34-3 

74 

2630.  1 

3.  40-4 

3. 03-4 

2.  33-4 

1.  30-4 

7.  56-5 

3.  45-3 

2803.  1 

4.  81-4 

4.  09-4 

2.  82-4 

1.  32-4 

6.  12-3 

2.  24-5 

75 

2752.  5 

3.  27-4 

2. 92-4 

2.  25-4 

1.  44-4 

7.  29-5 

3.  32-3 

2909.  4 

4.  62-4 

3.  92-4 

2.  71-4 

1.  46-4 

3.  86-3 

2.  14-3 

76 

2836.  7 

3.  16-4 

2. 82-4 

2. 17-4 

1.  39-4 

7.  03-5 

3.  21-3 

3017. 6 

4.  44-4 

3. 77-4 

2. 60-4 

1. 40-4 

5.  63-3 

2.  06-5 

77 

2962.  8 

3.  03-4 

2. 72-4 

2.  09-4 

1.  34-4 

6.  78-5 

3.  09-3 

3127.  7 

4.  27-4 

3. 63-4 

2.  30-4 

1.  35-4 

3.41-5 

1.  98-5 

78 

3070.  8 

2.  94-4 

2. 62-4 

2.  02-4 

1.  30-4 

6.  55-5 

2. 99-3 

3239.  8 

4.  12-4 

3. 49-4 

2.  41-4 

1.30-4 

3.  21-3 

1.  90-3 

79 

3180.  6 

2.  84-4 

2.  53-4 

1.  95-4 

1.  23-4 

6.  33-5 

2.  89-5 

3333.  8 

3.  97-4 

3. 37-4 

2. 32-4 

1.  23-4 

3.  01-5 

1.  83-3 

80 

3292.  3 

2.  75-4 

2. 45-4 

1.89-4 

1. 21-4 

6.  12-5 

2.79-3 

3469.  7 

3.  83-4 

3.  25-4 

2. 24-4 

1.  21-4 

4.  83-5 

1.  76-3 

81 

3403.  8 

2.  65-4 

2. 37-4 

1.  82-4 

1.  17-4 

5.  92-3 

2.  70-5 

3387.  5 

3.  69-4 

3.  13-4 

2. 16-4 

1.  17-4 

4.  66-5 

1.  70-3 

82 

3321. 2 

2.  37-4 

2. 29-4 

1.  76-4 

1.  13-4 

5.  73-5 

2.  61-5 

3707. 2 

3.  57-4 

3.  03-4 

2.  09-4 

1. 13-4 

4.  50-3 

1.  64-3 

83 

3638.  3 

2.  48-4 

2.  22-4 

1.  71-4 

1.  10-4 

5.  55-5 

2. 53-5 

3828.  8 

3.  45-4 

2. 93-4 

2.  02-4 

1.09-4 

4.  33-3 

1.  58-5 

84 

3757.  6 

2.  41-4 

2.  14-4 

1.  65-4 

1.06-4 

5.  38-5 

2.  45-5 

3952.  4 

3.  34-4 

2. 83-4 

1.  95-4 

1.05-4 

4.  20-5 

1.  53-5 

83 

3878.  6 

2.  33-4 

2. 08-4 

1.  60-4 

1.  03-4 

5.  21-3 

2.  38-5 

4077.  9 

3.  23-4 

2.  74-4 

1.  89-4 

1.  02-4 

4.  07-5 

1.  48-5 

86 

4001. 4 

2.  26-4 

2.  01-4 

1.  55-4 

9.  98-5 

5.  06-5 

2.31-3 

4203.  3 

3.  13-4 

2. 66-4 

1.83-4 

9.  87-5 

3.  94-5 

1.  44-3 

87 

4126.  0 

2.  19-4 

1.  95-4 

1.  50-4 

9.  68-5 

4.91-3 

2.  24-5 

4334.  6 

3.  03-4 

2.  57-4 

1.77-4 

9.  56-5 

3.  82-5 

1.39-5 

88 

4252.  5 

2.  12-4 

1.  89-4 

1.  46-4 

9.  39-3 

4.  76-3 

2.  17-3 

4465.  8 

2.  94-4 

2. 49-4 

1. 72-4 

9.  27-5 

3.  70-5 

1.35-5 

89 

4380.  9 

2.  06-4 

1.  04-4 

1.42-4 

9.  12-5 

4.  63-3 

2.  11-3 

4599.  0 

2.  85-4 

2. 42-4 

1.  67-4 

9.  00-5 

3.  39-5 

1.31-3 

90 

4311.  1 

2.  00-4 

1.  78-4 

1.  38-4 

8.  86-5 

4.  50-3 

2.  03-5 

4734.  0 

2.  77-4 

2.  35-4 

1.  62-4 

8.  73-3 

3.  49-5 

1.  27-5 

91 

4643.  1 

1.  94-4 

1.  73-4 

1.  34-4 

8.  60-3 

4.  37-5 

2.  00-3 

4871. 0 

2.  69-4 

2.  28-4 

1.  37-4 

8.  48-5 

3.  39-5 

1.  23-5 

92 

4777.  0 

1.  89-4 

1. 68-4 

1.  30-4 

0.  36-5 

4.  25-5 

1.  94-5 

5009.  9 

2.  62-4 

2. 22-4 

1.  53-4 

8.  24-5 

3.  29-5 

i.  20-5 

A1  -  P9  A1  -  PIO 


Z 

AE 

E'».  002 

E'-.Ol 

E'»,  03 

E'«.  07 

E'=.  15 

E'«.  28 

a  E 

E'-.  002 

E'».  01 

E'».  03 

E'».  07 

E'».  13 

E'-.  28 

60 

1316.8 

1.  24-3 

1.  07-3 

7.  53-4 

4.  24-4 

1.  Bl-4 

7.  13-5 

1338.  0 

1.  11-3 

9.  62-4 

6.  89-4 

3.  96-4 

1.  73-4 

7.  02-5 

61 

1596.  3 

1.  20-3 

1.  03-3 

7.  27-4 

4.  10-4 

1.  76-4 

6.  94-3 

1619.  5 

1.  06-3 

9.  16-4 

6.  57-4 

3.  77-4 

1.  66-4 

6.  71-5 

62 

1677.  8 

1.  15-3 

9. 90-4 

7.  01-4 

3.  96-4 

1.  70-4 

6.  74-5 

1703.  0 

1.  01-3 

8. 73-4 

6.  26-4 

3.  60-4 

1.  38-4 

6.  42-3 

63 

1761.  2 

1.  11-3 

9.  54-4 

6.  76-4 

3.  82-4 

1.  63-4 

6.  53-5 

1788.  3 

9.  63-4 

8. 34-4 

3.  98-4 

3.  44-4 

1.  31-4 

6.  14-3 

64 

1846.  5 

1.07-3 

9. 18-4 

6.  51-4 

3.  68-4 

1.  59-4 

6.  33-5 

1876.  2 

9.  22-4 

7.  97-4 

5.  71-4 

3.  29-4 

1.43-4 

3.  89-5 

65 

1933.  8 

1.  03-3 

8. 83-4 

6.  26-4 

3.  53-4 

1.  53-4 

6.  12-5 

1965.  9 

8.  82-4 

7. 62-4 

5.  46-4 

3.  14-4 

1.39-4 

3.  65-5 

66 

2023.  0 

9.  89-4 

0. 49-4 

6  03-4 

3.  42-4 

1.  48-4 

5.91-5 

2057.  6 

8.  44-4 

7. 29-4 

5.  23-4 

3.  01-4 

1.33-4 

5.  42-5 

67 

2114.  1 

9.  51-4 

8. 17-4 

5.  80-4 

3.  29-4 

1.  43-4 

3.  71-5 

2151. 5 

8.  08-4 

6. 98-4 

5.  01-4 

2.  89-4 

1.28-4 

5.  20-5 

68 

2207.  1 

9.  15-4 

7.  87-4 

5.  39-4 

3.  17-4 

1.38-4 

5.  51-5 

2247.  4 

7.  73-4 

6. 69-4 

4.  80-4 

2.  77-4 

l.  23-4 

3.  00-5 

69 

2302.  1 

8.  81-4 

7. 57-4 

5.  38-4 

3.  03-4 

1.  33-4 

3.  33-5 

2345.  3 

7.  43-4 

6.  42-4 

4.  61-4 

2.  66-4 

1.  18-4 

4.  81-3 

70 

2399.  0 

8.  48-4 

7.  29-4 

3.  18-4 

2.  94-4 

1.  28-4 

3.  14-5 

2443. 6 

7.  14-4 

6. 17-4 

4.  43-4 

2.  33-4 

1.  13-4 

4.  63-3 

71 

2497.  9 

8.  17-4 

7.  02-4 

4.  99-4 

2.  84-4 

1.  24-4 

4.  97-5 

2547.  8 

6.  86-4 

3.  93-4 

4.  26-4 

2.  46-4 

1.  09-4 

4.  46-3 

72 

2598.  6 

7.  87-4 

6. 77-4 

4.  81-4 

2.  74-4 

1.  19-4 

4.  80-3 

2632.  2 

6.  39-4 

3.  70-4 

4.  09-4 

2.  36-4 

1.  03-4 

4.  30-3 

73 

2701.  4 

7.  39-4 

6. 32-4 

4.  64-4 

2.  64-4 

1.  13-4 

4.  63-3 

2738. 7 

6.  35-4 

5.  48-4 

3.  94-4 

2.  28-4 

1.  01-4 

4.  14-3 

74 

2806.  0 

7.  32-4 

6. 29-4 

4.  48-4 

2.  33-4 

1.  11-4 

4.  48-5 

2867.  3 

6.  11-4 

3.  28-4 

3.  80-4 

2.  19-4 

9.  76-3 

4.  00-3 

75 

2912.  6 

7.  06-4 

6. 07-4 

4.  32-4 

2.  46-4 

1.  08-4 

4.  33-5 

2970.  0 

5.  89-4 

3.  09-4 

3.  66-4 

2. 12-4 

9.  41-3 

3.  86-3 

76 

3021.  1 

6.81-4 

3.  86-4 

4.  17-4 

2.  38-4 

1.  04-4 

4. 18-3 

3090.  9 

3.  68-4 

4.  91-4 

3.  33-4 

2. 04-4 

9.  09-3 

3.  73-3 

77 

3131.  3 

6.  38-4 

3.  66-4 

4.  03-4 

2.  30-4 

1.  00-4 

4.03-3 

3206.  0 

5.  48-4 

4. 74-4 

3.  41-4 

1.97-4 

8.  78-3 

3.  60-3 

78 

3243.  9 

6.  36-4 

3.  47-4 

3.  89-4 

2.  22-4 

9.  71-5 

3.91-3 

3323.  1 

3.  29-4 

4.  37-4 

3.  29-4 

1.  90-4 

8.  48-5 

3.  49-3 

79 

3358.  2 

6.  15-4 

3.  29-4 

3.  76-4 

2.  15-4 

9.  40-3 

3.79-3 

3442.  5 

3.  11-4 

4.  42-4 

3.  18-4 

1.84-4 

8.21-3 

3.  38-3 

80 

3474. 4 

3.  94-4 

3.  11-4 

3.  64-4 

2.  08-4 

9.  09-3 

3.  67-3 

3364.  1 

4.  94-4 

4. 27-4 

3.  07-4 

1.  78-4 

7.  94-3 

3.  27-3 

81 

3592.  6 

3.  75-4 

4.  93-4 

3.  32-4 

2.  01-4 

8.  80-3 

3.  33-3 

3687.  8 

4.  78-4 

4. 13-4 

2.  97-4 

1.72-4 

7.  69-3 

3.  17-3 

82 

3712.  8 

3.  37-4 

4.  79-4 

3.  41-4 

1.93-4 

8.  33-5 

3. 44-3 

3813.  7 

4.  62-4 

4, 00-4 

2.  88-4 

1.67-4 

7.  43-3 

3.  07-3 

83 

3834.  8 

5.  39-4 

4. 64-4 

3.  30-4 

1.  89-4 

8.  27-3 

3.34-3 

3941. 8 

4.  47-4 

3. 87-4 

2.  79-4 

1.  62-4 

7.  22-3 

2.  98-3 

84 

3938.  8 

3.  22-4 

4. 49-4 

3.  20-4 

1.83-4 

8.  01-3 

3. 24-3 

4072.  1 

4.  33-4 

3.  73-4 

2.  70-4 

1.  37-4 

7.  00-3 

2.  89-3 

83 

4084.  8 

5.  06-4 

4. 36-4 

3.  10-4 

1.  77-4 

7.  77-3 

3.  14-3 

4204.  7 

4.  20-4 

3.  63-4 

2.  62-4 

1.  32-4 

6.  80-3 

2.81-3 

86 

4212.6 

4.91-4 

4. 23-4 

3.01-4 

1.72-4 

7.  34-5 

3.  03-3 

4339.  3 

4.  07-4 

3.  32-4 

2.  34-4 

1.48-4 

6.  60-3 

2.  73-3 

87 

4342.  5 

4.  76-4 

4. 10-4 

2.  92-4 

1.  67-4 

7.  32-3 

2.  96-5 

4476.  5 

3.  95-4 

3.  42-4 

2.  46-4 

1.  43-4 

6.  41-3 

2.  65-3 

88 

4474.  2 

4.  63-4 

3. 98-4 

2.  84-4 

1.62-4 

7.  11-3 

2. 88-5 

4615.8 

3.  83-4 

3.  32-4 

2.  39-4 

1.39-4 

6.  23-3 

2.  39-5 

89 

4608.  0 

4.  49-4 

3.  86-4 

2.  75-4 

1.  37-4 

6.  90-5 

2.  79-3 

4737.  3 

3.  72-4 

3. 22-4 

2.  32-4 

1.33-4 

6.  06-D 

2.  31-3 

90 

4743.  6 

4.  36-4 

3. 73-4 

2.  67-4 

1.  33-4 

6.  71-3 

2.  72-3 

4901.  1 

3.  62-4 

3. 13-4 

2.  26-4 

1.31-4 

3.  89-3 

2.  44-3 

91 

4881.  2 

4. 24-4 

3.  65-4 

2.  60-4 

1.  49-4 

6.  32-5 

2.  64-3 

3047.  2 

3.  32-4 

3. 04-4 

2.  20-4 

1.28-4 

3.  73-5 

2.  38-3 

92 

3020.  8 

4.  12-4 

3. 33-4 

2.  53-4 

1.44-4 

6.  34-3 

2.  37-3 

5193.  3 

3.  42-4 

2. 96-4 

2.  14-4 

1.  24-4 

3.  38-3 

2.  32-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  9  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  Z  <  92 
See  page  96  for  Explanation  of  Tables 


> 


f 


z 

A  E 

E'».  002 

E  'c.  01 

A1  -  Pll 

E'=.  03  E'“  07 

E  '=.  15 

E'=  28 

A  E 

E'=.  002 

E'=.  01 

A1  -  P12 

E'=.  0?  E'=.  07 

E'».  13 

E'«.  28 

60 

1540.  5 

8.  93-4 

7.  60-4 

5.  26-4 

2  85-4 

1.  14-4 

4.  17-3 

1731.  1 

1.86-3 

1.  66-3 

1. 29-3 

8.  27-4 

4.  13-4 

1.  85-4 

61 

1622.  2 

8  50-4 

7  23-4 

5.  01-4 

2.  71-4 

1  09-4 

3.  99-5 

1832.  0 

1.  76-3 

1 . 58-3 

1.  22-3 

7.  86-4 

3.  93-4 

1.  76-4 

62 

1705.  8 

8.  10-4 

6. 89-4 

4.  77-4 

2.  59-4 

1.  04-4 

3.  81-5 

1915.  1 

1.  68-3 

1. 51-3 

1.  17-3 

7.  50-4 

3.  75-4 

1.  68-4 

63 

1791.  6 

7  72-4 

6.  57-4 

4.  55-4 

2.  47-4 

9.  95-5 

3.  65-3 

2000.  3 

1.  60-3 

1.  44-3 

1. 11-3 

7.  16-4 

3.  58-4 

1.  61-4 

64 

1879.  4 

7  37-4 

6. 27-4 

4  35-4 

2.  36-4 

9.  51-5 

3.  50-5 

2087.  7 

1.  54-3 

1.38-3 

1.  07-3 

6.  85-4 

3.  43-4 

1.  34-4 

65 

1969.  3 

7.  04-4 

3.  99-4 

a  15-4 

2.  25-4 

9.  11-5 

3.  35-5 

2177.  4 

1.  47-3 

1.  32-3 

1.  02-3 

6.  36-4 

3.  28-4 

1.  47-4 

66 

2061.  3 

6.  73-4 

5.  73-4 

3.  97-4 

2  16-4 

8.  72-3 

3.  21-5 

2269.  3 

1.  41-3 

1. 26-3 

9.  79-4 

6.  29-4 

3.  15-4 

1.  41-4 

67 

2195.  4 

6.  44-4 

5.  48-4 

3.  80-4 

2.  07-4 

8.  37-5 

3.  09-3 

2363.  6 

1.  35-3 

1.  21-3 

9.  40-4 

6.  04-4 

3.  02-4 

1.  36-4 

60 

2251.  5 

6.  17-4 

5. 25-4 

3.  64-4 

1.  98-4 

8.  03-5 

2.  96-5 

2460.  3 

1.  30-3 

1. 17-3 

9.  03-4 

5.  80-4 

2.  90-4 

1.  30-4 

69 

2349.  8 

5.  91-4 

5. 03-4 

3.  49-4 

1.  90-4 

7.  71-3 

2.  85-5 

2559.  4 

1.25-3 

1.  12-3 

8.  68-4 

5.  38-4 

2.  79-4 

1.  23-4 

70 

2450.  2 

5.  67-4 

4.  83-4 

3.  35-4 

1.  82-4 

7.  41-3 

2.  74-3 

2661.  0 

1.  20-3 

1. 08-3 

8. 35-4 

5.  36-4 

2.  68-4 

1.  20-4 

71 

2552.  7 

5.  44-4 

4. 63-4 

3.  22-4 

1.  75-4 

7.  12-3 

2.  64-5 

2763.  2 

1.  16-3 

1. 04-3 

8. 04-4 

3.  16-4 

2.  58-4 

1.  16-4 

72 

2657  4 

3.  23-4 

4. 45-4 

3.  09-4 

1.  69-4 

6.  85-5 

2.  54-5 

2871.  9 

1.  11-3 

9.  99-4 

7. 74-4 

4.  97-4 

2.  49-4 

1.  12-4 

73 

2764.  2 

5.  02-4 

4. 28-4 

2.  97-4 

1.  62-4 

6.  60-5 

2.  45-3 

2981.  3 

1.  08-3 

9.  63-4 

7. 46-4 

4.  79-4 

2.  40-4 

1.  08-4 

74 

2873.  1 

4.  83-4 

4. 12-4 

2.  86-4 

1.  56-4 

6.  35-5 

2.  36-5 

3093.  4 

1.  04-3 

9. 28-4 

7. 19-4 

4.  62-4 

2.31-4 

1.  04-4 

75 

2984.2 

4.  65-4 

3. 96-4 

2.  76-4 

1.  50-4 

6.  13-5 

2.  28-5 

3208.  3 

1.00-3 

8. 96-4 

6. 94-4 

4.  46-4 

2.  23-4 

1.  00-4 

76 

3097  4 

4  48-4 

3.  82-4 

2.  66-4 

1.  45-4 

5.  91-3 

2.  20-3 

3326. 1 

9.  65-4 

8. 65-4 

6. 70-4 

4.  31-4 

2.  16-4 

9.  66-5 

77 

3212.  8 

4  32-4 

3. 68-4 

2.  36-4 

1.  40-4 

5.  70-5 

2.  12-3 

3446.  8 

9.  32-4 

8. 33-4 

6. 47-4 

4.  16-4 

2.  08-4 

9.  33-5 

70 

3330.  4 

4  16-4 

3.  55-4 

2.  47-4 

1.35-4 

5.  51-5 

2.  05-5 

3370.  4 

9.01-4 

8.  07-4 

6. 26-4 

4.  02-4 

2.  01-4 

9.  03-5 

79 

3450.  2 

4.  02-4 

3.  42-4 

2.  38-4 

1.  30-4 

5.  32-5 

1.  98-3 

3697.  1 

8.  71-4 

7.  81-4 

6. 03-4 

3.  89-4 

1.  95-4 

8.  73-5 

80 

3572.  2 

3.  88-4 

3. 31-4 

2.  30-4 

1.  26-4 

3.  14-5 

1.  92-3 

3827.  0 

8.  43-4 

7.  53-4 

5.  86-4 

3.  76-4 

1.  89-4 

8.  43-5 

81 

3696.  3 

3.  75-4 

3.  19-4 

2.  22-4 

1.  22-4 

4.  97-3 

1.  85-5 

3960.  0 

8.  16-4 

7.  32-4 

3.  67-4 

3.  65-4 

1.  83-4 

8.  19-3 

02 

3822.  7 

3.  62-4 

3. 09-4 

2.  15-4 

1.  18-4 

4.  81-5 

1.  79-3 

4096.  4 

7.  91-4 

7. 09-4 

5.  50-4 

3.  34-4 

1.  77-4 

7.  94-5 

83 

3951.3 

3.  50-4 

2. 98-4 

2.  08-4 

1.  14-4 

4.  66-3 

1.  74-5 

4236.  2 

7.  68-4 

6. 88-4 

5.  34-4 

3.  43-4 

1.  72-4 

7.  71-5 

84 

4002.  2 

3.  39-4 

2. 89-4 

2.  01-4 

1.  10-4 

4.  31-5 

1.  68-5 

4379.  4 

7.  47-4 

6. 69-4 

5.  19-4 

3.  34-4 

1.67-4 

7.  49-5 

85 

4215.3 

3  28-4 

2.  80-4 

1.  93-4 

1.  07-4 

4. 37-3 

1.  63-5 

4526.  2 

7.  28-4 

6. 32-4 

5.  06-4 

3  5-4 

1.63-4 

7.  30-5 

86 

4350.  6 

3. 17-4 

2. 71-4 

1.  89-4 

1.  03-4 

4.  23-5 

1.  58-3 

4676.  7 

7.  12-4 

6.  38-4 

4.  95-4 

3.  -4 

1.59-4 

7.  13-5 

87 

4488.  2 

3.  07-4 

2.  62-4 

1.  83-4 

1.  00-4 

4.  11-5 

1.  54-5 

4830.  9 

7.  02-4 

6.  29-4 

4.  87-4 

3.  lJ-4 

1.  36-4 

6.  99-5 

88 

4628.  1 

2.  98-4 

2. 54-4 

1. 77-4 

9.  73-5 

3. 98-5 

1.  49-5 

4988. 9 

7. 03-4 

6. 30-4 

4. 87-4 

3.  12-4 

1.  55-4 

6.  90-5 

89 

4770.  3 

2.  89-4 

2. 47-4 

1.  72-4 

9.  44-5 

3. 87-5 

1.  45-5 

5151.  4 

6. 95-4 

6. 20-4 

4. 75-4 

3.  01-4 

1.  47-4 

6.  45-5 

90 

4914.  7 

2.  80-4 

2. 39-4 

1.  67-4 

9.  16-5 

3. 75-5 

1.  41-3 

5311.  1 

4. 02-4 

3. 57-4 

2.71-4 

1.  69-4 

8.  12-5 

3.  49-5 

91 

5061.  5 

2.  72-4 

2. 32-4 

1  62-4 

8.  89-5 

3. 65-3 

1.37-5 

5464.  8 

2. 86-4 

2. 34-4 

1.93-4 

1.  20-4 

3.  84-3 

2.  53-3 

92 

5210.  6 

2  64-4 

2.  25-4 

1.  37-4 

8.  64-3 

3.  54-5 

1.  33-5 

5619.  9 

2.  52-4 

2. 23-4 

1.  70-4 

1.  06-4 

5.  18-5 

2.  25-3 

Z 

A  E 

E '**.  002 

E'*.  01 

A1  -  P13 

E'».  03  E'».  07 

E'».  13 

E'«,  28 

AE 

E 002 

E'«.  01 

A1  -  P14 

E  '■*.  03  E'-.  07 

E'-.  15 

E'-.  28 

60 

1775.6 

5.  04-4 

4. 52-4 

3.  52-4 

2.  30-4 

1.  19-4 

5.  47-5 

1848.2 

1.  49-4 

1.  26-4 

8. 60-5 

4.  60*  3 

1.85-5 

6.  91-6 

61 

1862. 5 

5.  00-4 

4.  48-4 

3.  48-4 

2.  26-4 

1.  16-4 

5.  32-5 

1937.  7 

1.  44-4 

1.  22-4 

8.  35-3 

4.  48-3 

1.  80-5 

6.  75-6 

62 

1951.  3 

4.  91-4 

4.  39-4 

3.  40-4 

2.  21-4 

1.  13-4 

3.  14-5 

2029.  4 

1.39-4 

1. 18-4 

8.  07-3 

4.  33-3 

1.75-5 

6.  35-6 

63 

2042.  5 

4.  79-4 

4. 28-4 

3.  32-4 

2.  14-4 

1.  09-4 

4.  96-3 

2123.  1 

1.  34-4 

1. 13-4 

7.  78-5 

4. 18-5 

1.69-5 

6.  34-6 

64 

2133.6 

4.  66-4 

4. 16-4 

3.  22-4 

2.  08-4 

1.  06-4 

4.  78-3 

2218.  9 

1.  29-4 

1. 09-4 

7.  49-5 

4. 03-3 

1.64-5 

6.  13-6 

65 

2230. 9 

4.  32-4 

4. 04-4 

3.  12-4 

2.01-4 

1.  02-4 

4.  60-3 

2316.  8 

1.24-4 

1.05-4 

7.21-5 

3.  88-3 

1.  58-5 

3.  91-6 

66 

2328. 2 

4.  38-4 

3.  91-4 

3.  02-4 

1.  94-4 

9.  82-3 

4.  43-3 

2416.  8 

1.  20-4 

1.01-4 

6.  94-3 

3.  73-5 

1.  52-5 

5.  71-6 

67 

2427.  6 

4.  25-4 

3. 79-4 

2.  92-4 

1.  88-4 

9.  47-5 

4.  26-5 

2519.  0 

1.  13-4 

9.  76-5 

6.  70-5 

3. 61-5 

1.  47-5 

3.  52-6 

68 

2529.  2 

4.  11-4 

3.  67-4 

2.  83-4 

1.  01-4 

9.  13-3 

4.  10-3 

2623.  2 

I.  11-4 

9.  42-5 

6.  46-3 

3. 49-3 

1.  42-5 

3.  34-6 

69 

2632.  8 

3.  98-4 

3.  53-4 

2.  73-4 

1.  73-4 

8.  80-5 

3.  95-3 

2729.  6 

1.08-4 

9.  10-5 

6.  23-5 

3.  38-3 

1.38-5 

3.  17-6 

70 

2738.  6 

3.  85-4 

3. 43-4 

2.  64-4 

1.  69-4 

8.  48-3 

3.  80-3 

2838. 1 

1.  04-4 

8. 80-5 

6. OS-5 

3.  27-3 

1.33-5 

3.  01-6 

71 

2846.  5 

3.  72-4 

3.  32-4 

2.  33-4 

1.63-4 

8.  18-3 

3.  66-5 

2948.  8 

1.01-4 

8. 53-5 

3.  86-3 

3.  17-3 

1.29-5 

4.  86-6 

72 

2936.  6 

3.  60-4 

3. 21-4 

2.  47-4 

1.  38-4 

7.  90-5 

3.  33-3 

3061.  6 

9.  76-5 

8. 27-5 

3.  68-5 

3.  07-3 

1.25-5 

4.  72-6 

73 

3068.  8 

3.  49-4 

3.  11-4 

2.  39-4 

1. 32-4 

7.  62-5 

3.  40-5 

3176.  6 

9.  47-3 

8. 02-5 

5.  51-3 

2.  98-5 

1.22-5 

4.  38-6 

74 

3183.2 

3.  37-4 

3. 00-4 

2  31-4 

1.  47-4 

7.  33-3 

3.  28-5 

3293.  8 

9.  20-5 

7.  79-5 

3.  36-5 

2.  90-3 

1.  18-5 

4.  46-6 

75 

3299.  7 

3.  26-4 

2. 91-4 

2.  23-4 

1.42-4 

7.  10-3 

3.  16-3 

3413.  1 

8.  94-5 

7. 57-5 

5.21-3 

2.  81-3 

1.  15-5 

4.  34-6 

76 

3418.  4 

3.  16-4 

2.  81-4 

2.  16-4 

1.37-4 

6.  86-5 

3.  05-3 

3534.  6 

8.  69-5 

7.  36-5 

5.  06-5 

2.  74-3 

1.  12-5 

4.  22-6 

77 

3339.  3 

3.  05-4 

2. 72-4 

2.  08-4 

1.33-4 

6.  62-5 

2.  95-5 

3658.  3 

8. 43-5 

7.  16-5 

4.  93-3 

2.  67-3 

1.09-5 

4.  11-6 

78 

3662.  4 

2.  95-4 

2. 63-4 

2.  02-4 

1.28-4 

6.  40-3 

2.  84-5 

3784. 2 

8. 23-5 

6.  97-5 

4. 80-3 

2.  60-3 

1.06-5 

4.01-6 

79 

3787.  7 

2.  86-4 

2. 54-4 

1.93-4 

1.24-4 

6.  18-5 

2.  73-3 

3912.  3 

8.  01-5 

6.  79-5 

4. 67-3 

2. 33-3 

1.  03-5 

3.  91-6 

80 

3913.  1 

2.  76-4 

2. 46-4 

1.  88-4 

1.20-4 

5.  96-3 

2.  63-3 

4042.  7 

7.  80-5 

6.  61-5 

4.  33-3 

2. 46-3 

1.  00-5 

3.  81-6 

81 

4044.9 

2.  66-4 

2. 37-4 

1.  82-4 

1.  16-4 

3.  76-3 

2.  56-3 

4175.  3 

7.  60-5 

6. 44-5 

4.  44-3 

2.  40-5 

9.  80-6 

3.  72-6 

82 

4176.8 

2.  37-4 

2.  29-4 

1.  73-4 

1.  11-4 

3.  33-3 

2.  47-3 

4310.  1 

7.41-5 

6.  28-5 

4.  33-3 

2.  34-3 

9.  55-6 

3.  63-6 

83 

4311.0 

2.  47-4 

2. 20-4 

1.  68-4 

1.07-4 

3.  34-5 

2.  38-3 

4447. 2 

7.  23-5 

6.  12-5 

4.  22-3 

2.  28-3 

9.  32-6 

3.  34-6 

84 

4447.  4 

2.  37-4 

2.  11-4 

1.  61-4 

1.03-4 

3.  13-5 

2.  28-3 

4586,  5 

7.  05-5 

5.  97-5 

4.  11-3 

2.  23-3 

9.  09-6 

3.  43-6 

83 

4386.  1 

2.  23-4 

2.  01-4 

1.  34-4 

?.  82-3 

4.  91-3 

2.  19-3 

4728,  1 

6.  87-5 

5.  82-5 

4.01-3 

2.  17-3 

8.  87-6 

3.  37-6 

86 

4727.  1 

2. 12-4 

1.89-4 

1  43-4 

9.  28-3 

4.  63-5 

2.  08-3 

4872.  0 

6. 70-5 

3.  68-5 

3.91-3 

2.  12-3 

8.  65-6 

3.  29-6 

87 

4870.  4 

1.95-4 

1.74-4 

1. 34-4 

8. 59-3 

4.  34-5 

1.93-3 

5018.  2 

6. 54-5 

3.  34-3 

3. 82-3 

2.  07-3 

8.  44-6 

3.21-6 

83 

3016.0 

1.67-4 

\,  50-4 

1.  16-4 

7.  37-3 

3.  90-5 

J  79-3 

5166.7 

6. 38-5 

3.  41-3 

3.  72-3 

2. 02-3 

8.  23-6 

3.  13-6 

89 

5163.6 

1.  51-4 

1.37-4 

1.  10-4 

7.  30-3 

4.  13-3 

2.  00-3 

5317.  5 

6. 22-5 

3.  27-5 

3.  63-5 

1.97-3 

8.  03-6 

3.  03-6 

90 

5320.  3 

4.  20-4 

3. 79-4 

2.  99-4 

1.98-4 

1.  03-4 

4.  74-3 

3470.  6 

6.  06-5 

3.  14-3 

3.  34-3 

1.92-3 

7.  83-6 

2.  97-6 

91 

5489.  7 

5.  14-4 

4. 63-4 

3. 62-4 

2.  36-4 

1.21-4 

5.  49-5 

3626.  X 

5. 91-5 

5.01-5 

3.  43-3 

1.87-3 

7.  62-6 

2.  09-6 

92 

3664.  3 

3.  28-4 

4. 73-4 

3. 71-4 

2.  42-4 

1.  23-4 

3.  37-3 

3783.  9 

5.  75-5 

4. 87-5 

3.  33-3 

1.82-3 

7.  41-6 

2.81-6 
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e  +  Ni-Likc  Ions 


TABLE  IV.  Collision  Strengths  12  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zlsr  Rydbergs,  60  =€  Z  «  92 
See  page  96  for  Explanation  of  Tables 


z 

AE 

£'*  002 

E  '=  01 

Al  -  PIS 

E'«.  03  E'e.  07 

E'«.  15 

E'».  28 

A  E 

E'«.  002 

E  '=.  01 

Al  -  P16 

E  03  E'®.  07 

E'«.  13 

E'®.  28 

60 

1848. 3 

1  83-4 

1  54-4 

1.  06-4 

5.  68-5 

2  28-5 

8.  53-6 

1957.  2 

1.  52-4 

1.  31-4 

9.  40-3 

3.  40-5 

2.  38-5 

9.  73-6 

61 

1937.  9 

1.  82-4 

1.  54-4 

1  06-4 

5.  69-5 

2.  30-5 

8.  60-6 

2056.  1 

1.  48-4 

1.  28-4 

9.  18-5 

5.  28-5 

2.  34-5 

9.  55-6 

62 

2029.  5 

1  82-4 

1  54-4 

1.  06-4 

5.  71-5 

2  31-5 

8.  67-6 

2157  6 

1.  45-4 

1.  23-4 

8.  95-3 

5.  16-3 

2.  29-3 

9.  36-6 

63 

2123.3 

1. 81-4 

1.  54-4 

1.  06-4 

5.  72-5 

2.  32-5 

8  73-6 

2261.  9 

1.  41-4 

1.21-4 

8.  72-5 

5.  04-5 

2.  24-5 

9.  16-6 

64 

2219.  1 

1  81-4 

1  53-4 

1.  05-4 

5.71-5 

2.  33-5 

8.  76-6 

2368.  9 

1.  37-4 

1.  18-4 

8.  50-5 

4.  92-5 

2.  19-5 

8.  96-6 

65 

2317.  1 

1.  80-4 

1  52-4 

1.  05-4 

5.  69-5 

2.  33-5 

8.  77-6 

2478. 8 

1.  33-4 

1.  15-4 

8.  28-5 

4.  80-5 

2.  14-5 

8.  76-6 

66 

2417.  2 

1  78-4 

1.  51-4 

1.  04-4 

5.  66-5 

2.  32-5 

8.  75-6 

2591.  3 

1.  29-4 

1.  12-4 

8.  06-5 

4. 68-5 

2.  09-5 

8.  56-6 

67 

2519.  4 

1.  76-4 

1  50-4 

1  03-4 

5.  62-5 

2.  31-5 

8.  72-6 

2707.  1 

1.  26-4 

1.  09-4 

7.  84-5 

4. 37-3 

2.  04-5 

8.  36-6 

68 

2623.  7 

1.  74-4 

1.  48-4 

1  02-4 

5.  56-5 

2.  29-5 

8.  66-6 

2825.  7 

1.  22-4 

1. 06-4 

7-  63-5 

4.  43-5 

1.  99-5 

8.  16-6 

69 

2730.  1 

1.  72-4 

1  46-4 

1.  01-4 

5.  50-5 

2.  26-5 

8.  58-6 

2947.  2 

1.  19-4 

1.  03-4 

7.  42-3 

4. 33-3 

1.  94-5 

7.  96-6 

70 

2838. 7 

1.  69-4 

1  44-4 

9  93-5 

5.  42-5 

2.  24-5 

8.  49-6 

3071.  8 

1.  13-4 

9.  98-5 

7.21-3 

4. 22-3 

1.  89-5 

7.  76-6 

71 

2949.  5 

1.  66-4 

I. 41-4 

9  77-5 

5.  34-5 

2.  21-5 

8.  38-6 

3199.  5 

1.  12-4 

9.  69-5 

7.  01-3 

4. 10-3 

1.  84-5 

7.  57-6 

72 

3062.  4 

1.  63-4 

1  39-4 

9  61-5 

5.  25-5 

2.  17-5 

8.  26-6 

3330.  3 

1.  08-4 

9.  40-5 

6.  81-5 

3.  99-5 

1.  80-5 

7.  38-6 

73 

3177  4 

1.  60-4 

1.  36-4 

9  43-5 

5  16-5 

2.  14-5 

8.  14-6 

3464.  3 

1  03-4 

9.  13-5 

6. 62-3 

3.  88-3 

1.  73-3 

7.  19-6 

74 

3294  7 

1.  57-4 

1.  34-4 

9.  25-5 

5.  07-5 

2.  10-5 

8.  00-6 

3601.  6 

1.  02-4 

8. 83-5 

6.  42-5 

3.  77-5 

1.  70-5 

7.  01-6 

75 

3414.  1 

1.  54-4 

1  31-4 

9  07-5 

4.  97-5 

2.  06-5 

7.  86-6 

3742.  2 

9.  88-5 

8.  39-3 

6. 24-3 

3.  66-3 

1.  63-5 

6.  82-6 

76 

3535.  8 

1  51-4 

1.  28-4 

8  88-5 

4.  87-5 

2.  02-5 

7  71-6 

3886.  2 

9.  58-5 

8. 33-5 

6, 05-5 

3. 56-5 

1.  61-5 

6.  64-6 

77 

3659.  6 

1.  48-4 

1. 25-4 

8.  69-5 

4.  76-5 

1.  98-5 

7.  56-6 

4033.  6 

9.  28-5 

8. 07-5 

5.  88-5 

3.  46-3 

1.  57-5 

6. 47-6 

78 

3785.  6 

1.  44-4 

1. 23-4 

8.  50-5 

4. 66-5 

1.  93-5 

7  41-6 

4184  5 

8.  99-5 

7.  82-5 

3.  70-5 

3.  36-5 

1.  52-5 

6.  30-6 

79 

3913.  9 

1.  41-4 

1.  20-4 

8.  31-5 

4.  56-5 

1.  89-5 

7.  25-6 

4339.  1 

8.  71-5 

7.  58-5 

5.  53-5 

3.  26-5 

1.  48-5 

6.  13-6 

80 

4044.  4 

1.  38-4 

l.  17-4 

8.  12-5 

4.  45-5 

1.  85-5 

7  08-6 

4497.  2 

8.  43-5 

7.  34-3 

5.  36-5 

3.  17-5 

1.  44-5 

5.  96-6 

81 

4177  2 

1.  34-4 

1.  14-4 

7.  92-5 

4.  34-5 

1.  80-5 

6. 92-6 

4659.  1 

8.  16-5 

7.  11-5 

5,  20-5 

3.  07-3 

1.  40-3 

3.  80-6 

82 

4312.2 

1. 31-4 

1.  11-4 

7.  72-5 

4.  23-5 

1.  76-5 

6.  75-6 

4824.  9 

7.  90-3 

6.  89-3 

3.  04-5 

2.  98-5 

1.  36-5 

5.  64-6 

83 

4449.  4 

1.  27-4 

1.08-4 

7.  52-5 

4.  12-5 

1.  71-3 

6.  37-6 

4994.  5 

7  65-5 

6.  67-5 

4.  88-5 

2.  89-5 

1.  32-5 

3.  48-6 

84 

4589.  0 

1.  24-4 

1  05-4 

7.  32-5 

4. 01-5 

1.  66-5 

6.  39-6 

3168.  1 

7.  40-3 

6. 45-5 

4.  73-5 

2. 81-5 

1.  28-3 

5.  33-6 

85 

4730.  8 

1.  21-4 

1.  03-4 

7  12-5 

3. 90-5 

1.  62-5 

6. 20-6 

3345.  8 

7.  16-5 

6. 25-5 

4. 58-5 

2.  72-5 

1.  24-5 

5.  18-6 

86 

4874.  9 

1.  17-4 

9. 96-5 

6  91-5 

3.  78-5 

1. 57-5 

6.  01-6 

5527.  7 

6.  92-5 

6.  04-3 

4.  44-5 

2. 64-5 

1.21-5 

5.  03-6 

87 

5021. 4 

1.  14-4 

9.  65-5 

6.  69-5 

3. 66-5 

1. 51-5 

5.  80-6 

5713.  9 

6.  69-5 

5.  85-3 

4.  30-3 

2.  56-3 

1.  17-5 

4.  89-6 

88 

5170.  1 

1.  10-4 

9.  33-5 

6.  46-5 

3. 53-5 

1.  46-5 

5.  58-6 

3904.  4 

6.  47-5 

5.  65-5 

4.  16-5 

2.  48-5 

1.  14-5 

4.  75-6 

89 

5321.  3 

1.  06-4 

8.  98-5 

6.21-5 

3,  39-5 

1.  40-5 

3  34-6 

6099.  4 

6.  23-5 

5.  47-5 

4.  02-5 

2.  40-3 

1.  10-3 

4.  62-6 

90 

5474.  7 

1.  02-4 

8.  61-5 

5  95-5 

3. 24-5 

1.  33-5 

5.  07-6 

6299.  1 

6.  04-3 

5.  28-5 

3.  89-5 

2.  33-5 

1.  07-5 

4.  48-6 

91 

5630.  5 

9.  66-5 

8.  19-5 

5.  64-5 

3. 06-5 

1.  25-3 

4.  73-6 

6303.  4 

3.  83-3 

3.  11-5 

3.  77-5 

2.  25-3 

1.  04-3 

4.  35-6 

92 

5788.  7 

9.  08-5 

7.  69-5 

5.  28-5 

2. 85-5 

1. 16-3 

4.  37-6 

6712.  7 

5.  63-5 

4. 93-3 

3.  64-5 

2.  18-5 

1.  01-5 

4.  22-6 

Z 

AE 

E'«.  002 

E'®.  01 

Al  -  P17 

E'*.  03  E 07 

E'«.  13 

E '  18 

A  E 

E'o.  002 

E'®.01 

Al  -  P18 

E  03  E'-.  07 

E'o.  13 

E  28 

60 

1957.  7 

2.  48-4 

2  12-4 

1.  49-4 

8.  33-5 

3.  51-5 

1.  3o-5 

2104.  5 

6.  60-4 

5.  99-4 

4. 77-4 

3.  18-4 

1.  66-4 

7.  65-5 

61 

2056.  6 

2.  42-4 

2.  08-4 

1.  46-4 

8.  18-5 

3.  46-5 

1.  34-3 

2207.  0 

6.31-4 

5.  73-4 

4.  56-4 

3. 04-4 

1.  38-4 

7.  30-5 

62 

2158.2 

2.  37-4 

2.  03-4 

1.  43-4 

8.  03-5 

3.  40-3 

1.  32-3 

2312.2 

6.  03-4 

5.  48-4 

4.  36-4 

2.  90-4 

1. 31-4 

6.  97-5 

63 

2262.  5 

2.  31-4 

1.  98-4 

1.  40-4 

7.  86-5 

3.  34-5 

1.  30-5 

2420.  2 

3.  77-4 

5.  24-4 

4.  17-4 

2.  77-4 

1.  44-4 

6.  66-3 

64 

2369.  6 

2.  25-4 

1  94-4 

1.  37-4 

7.  70-5 

3.  28-3 

1.  28-3 

2531.0 

3.  53-4 

5. 02-4 

3.  99-4 

2.  65-4 

1.38-4 

6.  36-5 

65 

2479.  3 

2.  20-4 

1.  89-4 

1.  33-4 

7.  32-3 

3.  21-3 

1.  23-3 

2644.  7 

5.  30-4 

4.81-4 

3.  82-4 

2. 34-4 

1.32-4 

6.  09-3 

66 

2392.  3 

2.  IA-4 

1.  84-4 

l.  30-4 

7  35-5 

3.  14-5 

1.  23-3 

2761.  4 

3.  08-4 

4.61-4 

3. 66-4 

2.  43-4 

1.  26-4 

5.  83-5 

67 

2707.  9 

2.  08-4 

1.  79-4 

1.  27-4 

7.  17-5 

3.  07-5 

1.  20-5 

2880.  9 

4.  88-4 

4. 43-4 

3. 51-4 

2.  33-4 

1.21-4 

3.  39-5 

68 

2826.  6 

2.  03-4 

1.  74-4 

1  24-4 

7.  00-3 

3. 00-3 

1.  17-3 

3003.  5 

4.  68-4 

4. 25-4 

3.  37-4 

2.  24-4 

1.  16-4 

5.  36-3 

69 

2948.  2 

1.  97-4 

1.  70-4 

1.  20-4 

6.  82-5 

2.  93-5 

1.  15-5 

3129,  1 

4.  50-4 

4. 08-4 

3. 24-4 

2.  15-4 

1. 11-4 

3.  13-3 

70 

3072.  9 

1.  92-4 

1.  65-4 

1.  17-4 

6.  65-5 

2.  86-5 

1.  12-3 

3237.  8 

4.  32-4 

3. 92-4 

3.  11-4 

2.  06-4 

1.  07-4 

4.  94-3 

71 

3200.  6 

1.  86-4 

1.  60-4 

1.  14-4 

6.  47-5 

2.  79-3 

1.  10-3 

3389,  7 

4.  16-4 

3  77-4 

2. 99-4 

1.98-4 

1.03-4 

4.  73-3 

72 

3331.  6 

1.  81-4 

1. 36-4 

1.  11-4 

6.  30-3 

2.  72-5 

1.  07-3 

3324.  8 

4.  00-4 

3. 63-4 

2. 88-4 

1.  91-4 

9.  90-3 

4.  37-3 

73 

3463.  7 

1.  76-4 

1.  31-4 

1.  08-4 

6.  13-5 

2.  63-3 

1.  04-5 

3663.  2 

3.  85-4 

3. 49-4 

2.  77-4 

1.84-4 

9.  33-3 

4.  40-3 

74 

3603.  1 

1  70-4 

1.  47-4 

1.03-4 

3.  97-5 

2.  38-3 

1.02-3 

3804.  9 

3.  71-4 

3. 36-4 

2. 67-4 

1.77-4 

9.  17-3 

4.  23-3 

75 

3743.  8 

1.  63-4 

1.  42-4 

1.02-4 

3.  80-5 

2.  51-3 

9.  93-6 

3930.  0 

3.  38-4 

3. 24-4 

2. 37-4 

1.  70-4 

8.  84-3 

4.  08-5 

76 

3887.  9 

1.  60-4 

1.38-4 

9.  87-5 

3.  64-5 

2.  45-3 

9.  68-6 

4098.  6 

3.  45-4 

3. 12-4 

2.  48-4 

1.64-4 

8.  33-3 

3.  93-3 

77 

4033.  5 

1.  53-4 

1.  34-4 

9.  58-5 

3.  48-3 

2.  38-3 

9.  43-6 

4250.  7 

3.  32-4 

3.01-4 

2.  39-4 

1. 39-4 

8.  23-3 

3.  79-3 

78 

4186.6 

1.  31-4 

1.  30-4 

9.  30-5 

5.  33-3 

2.  32-5 

9.  18-6 

4406.  4 

3.21-4 

2.  91-4 

2.31-4 

1.  33-4 

7.  94-3 

3.  66-5 

79 

4341.  3 

1.  46-4 

1.26-4 

9.  03-5 

3.  17-3 

2.  23-3 

0.  94-6 

4363.  8 

3.  10-4 

2.81-4 

2.  23-4 

1.  48-4 

7.  67-3 

3.  34-3 

80 

4499.  6 

1.  42-4 

1.  22-4 

8,  76-3 

3.  02-3 

2.  19-3 

8.  71-6 

4728.  9 

2.  99-4 

2. 71-4 

2.  13-4 

1.  43-4 

7.  41-3 

3.  42-3 

81 

4661.  7 

1.  37-4 

1.  18-4 

8.  50-5 

4.  88-5 

2.  13-5 

8.  47-6 

4893.  8 

2.  89-4 

2. 62-4 

2.  08-4 

1.  38-4 

7.  17-3 

3.  31-3 

82 

4827.  6 

1.  33-4 

1.  13-4 

8.  24-3 

4.  73-3 

2.  07-3 

8.  24-6 

3066.  7 

2.  79-4 

2.  33-4 

2.  01-4 

1.33-4 

6.  94-3 

3.  20-5 

83 

4997.  3 

1  28-4 

1.  11-4 

7.  99-5 

4.  39-3 

2.  01-3 

8.  02-6 

3241.6 

2.  70-4 

2.  43-4 

1.  94-4 

1.29-4 

6.  71-3 

3.  10-3 

84 

5171.3 

1.24-4 

1.0B-4 

7.  74-3 

4.  46-3 

1.  95-3 

7.  80-6 

5420.  6 

2.61-4 

2. 37-4 

1.  88-4 

1.23-4 

6.  50-3 

3.  00-5 

85 

3349.  2 

1.20-4 

1.  04-4 

7.  30-3 

4.  32-3 

1.  89-3 

7.  38-6 

3603.  8 

2.  32-4 

2. 29-4 

1.  82-4 

1.21-4 

6.  30-3 

2.91-3 

86 

3331.3 

1.  16-4 

1.01-4 

7.  27-3 

4.  19-3 

1.84-3 

7.  37-6 

3791.3 

2.  44-4 

2. 22-4 

1.  76-4 

1. 17-4 

6.  10-5 

2.  82-3 

87 

3717.  7 

1.  13-4 

9.  76-3 

7.  04-5 

4.  07-3 

1.  79-3 

7.  16-6 

5983.  2 

2.  36-4 

2.  14-4 

1.71-4 

1.  14-4 

3.  92-3 

2.  74-3 

88 

3908.  5 

1.09-4 

9.  45-3 

6. 82-3 

3.  94-3 

1.  74-3 

6. 96-6 

6179.6 

2.  29-4 

2. 08-4 

1.  65-4 

1.  10-4 

3.  74-3 

2.  66-3 

89 

6103.  8 

1.03-4 

9.  14-5 

6.  60-3 

3.  82-3 

1.68-3 

6.  76-6 

6380.  7 

2.  22-4 

2.  01-4 

1.60-4 

1.07-4 

3.  37-3 

2.  38-3 

90 

6303.8 

1.02-4 

8.  84-3 

6.  39-3 

3.  70-3 

1.  63-3 

6.  36-6 

6386. 3 

2.  13-4 

1.93-4 

1.  33-4 

1.04-4 

3.  41-3 

2.  31-3 

91 

6308.  4 

9.  83-3 

8.  33-3 

6.  18-3 

3.  39-5 

1.  39-5 

6.  37-6 

6797.  2 

2. 08-4 

1. 89-4 

1.  31-4 

1.01-4 

5.  26-3 

2.  44-3 

92 

6718.  0 

9.  32-5 

8.  26-3 

3.  98-5 

3.  49-3 

1.  34-3 

6. 19-6 

7013.  0 

2.  02-4 

1.83-4 

1.  46-4 

9.  77-3 

3.  11-3 

2.  37-3 
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TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  <  Z  <  92 
See  page  96  for  Explanation  of  Tables 


z 

ae 

£'=.  002 

E'«.  01 

A1  -  G1 

E'«.  03 

E  07 

E'«=.  15 

E'*  28 

AE 

E '=.  002 

E'*.  01 

A1  -  02 

E'=.  03 

E  07 

E'=.  15 

E'=.  28 

60 

1160  4 

2  37-3 

2  06-3 

1  53-3 

1.  07-3 

8  14-4 

7.  87-4 

1165.  5 

1.  63-3 

1.  37-3 

9.  34-4 

5.  35-4 

3.  16-4 

2.  68-4 

61 

1218.  1 

2.  26-3 

1  97-3 

1  48-3 

1.  02-3 

7  84-4 

7.  61-4 

1223.  5 

1.  33-3 

1.  30-3 

8.  89-4 

5.  10-4 

3.  02-4 

2.  57-4 

62 

1277.  1 

2.  16-3 

1.  88-3 

1  42-3 

9.  83-4 

7.  56-4 

7.  35-4 

1282. 9 

1.  48-3 

1.  24-3 

8.  46-4 

4. 87-4 

2.  90-4 

2.  48-4 

63 

1337.  4 

2.  07-3 

1.  80-3 

1.  35-3 

9.  44-4 

7  29-4 

7.  11-4 

1343.  6 

1.  41-3 

1.  18-3 

8.  07-4 

4. 65-4 

2.  78-4 

2.  39-4 

64 

1399. 0 

1  98-3 

1.  73-3 

1.  30-3 

9.  07-4 

7.  03-4 

6.  88-4 

1405.  5 

1.  34-3 

1.  13-3 

7.  70-4 

4. 45-4 

2.  67-4 

2.  30-4 

63 

1461.9 

1.  90-3 

l  65-3 

1  25-3 

8  73-4 

6.  79-4 

6.  65-4 

1468. 8 

1.28-3 

1.  08-3 

7.  36-4 

4. 26-4 

2.  57-4 

2.  23-4 

66 

1326.  1 

1  82-3 

1  59-3 

1  20-3 

8.  40-4 

6.  53-4 

6.  44-4 

1333.  4 

1.  23-3 

1.  03-3 

7.  04-4 

4. 08-4 

2.  47-4 

2.  15-4 

67 

1591.  5 

1.  75-3 

1. 52-3 

1.  15-3 

8.  09-4 

6.  33-4 

6  23-4 

1 599.  3 

1.  17-3 

9.  83-4 

6.  73-4 

3. 91-4 

2.  38-4 

2.  08-4 

68 

1650.  3 

1.  68-3 

1  46-3 

1  11-3 

7.  80-4 

6.  12-4 

6.  04-4 

1666. 5 

1,  12-3 

9.  41-4 

6. 45-4 

3. 76-4 

2.  30-4 

2.  02-4 

69 

1726.  4 

1  61-3 

1. 41-3 

1.  07-3 

7.  33-4 

3.  92-4 

5.  85-4 

1733.  0 

1.07-3 

9.  02-4 

6.  18-4 

3. 61-4 

2.  22-4 

1.  96-4 

70 

1793.  7 

1  55-3 

1.  35-3 

1.  03-3 

7.  26-4 

3.  73-4 

5.  67-4 

1804.  9 

1.  03-3 

8.  65-4 

5.  93-4 

3.  47-4 

2.  14-4 

1.  90-4 

71 

1066.  3 

1  49-3 

1  31-3 

9  90-4 

7  01-4 

3.  54-4 

3.  50-4 

1876.  1 

9.  88-4 

8.  30-4 

5.  70-4 

3. 34-4 

2.  07-4 

1.  84-4 

72 

1938.  3 

1  44-3 

1  26-3 

9.  55-4 

6.  77-4 

5.  37-4 

5.  33-4 

1948.  5 

9.  49-4 

7.  97-4 

5.  47-4 

3. 21-4 

2.01-4 

1.  79-4 

73 

2011.  5 

1  39-3 

1.  21-3 

9.  22-4 

6.  53-4 

5.  20-4 

5.  18-4 

2022.  3 

9.  12-4 

7.  66-4 

5.  27-4 

3. 10-4 

1.  94-4 

1.  74-4 

74 

2086.  0 

1.  34-3 

1.  17-3 

8.  90-4 

6.  34-4 

5.  04-4 

5.  02-4 

2097.  5 

**  77-4 

7.  37-4 

5.  07-4 

2.  99-4 

1.  88-4 

1.  70-4 

73 

2161. 8 

1.  29-3 

1  13-3 

8.  60-4 

6.  13-4 

4.  -9-4 

4.  88-4 

2173.  9 

8.  44-4 

7.  09-4 

4. 88-4 

2. 88-4 

1.  82-4 

1.  65-4 

76 

2238.  9 

1.  25-3 

1.  09-3 

8.  32-4 

5.  94-4 

4.  75-4 

4.  74-4 

2251.  7 

8.  13-4 

6  83-4 

4.  70-4 

2.  78-4 

1.  77-4 

1.  61-4 

77 

2317  3 

1  21-3 

1.  06-3 

8.  05-4 

5.  75-4 

4. 61-4 

4,  61-4 

2330.  G 

7.  83-4 

6.  58  *4 

4. 54-4 

2. 69-4 

1.  72-4 

1.  57-4 

70 

2397.  0 

1.  17-3 

1.  02-3 

7.  80-4 

3  58-4 

4.  48-4 

4.  48-4 

2411.  2 

7.  55-4 

6.  35-4 

4.  38-4 

2.  60-4 

1.67-4 

1.  53-4 

79 

2477.  9 

1  13-3 

9.  91-4 

7.  55-4 

5.  41-4 

4. 35-4 

4.  36-4 

2492.  9 

7.  29-4 

6.  13-4 

A.  23-4 

2.  51-4 

1.  62-4 

1.  49-4 

GO 

2360.  2 

1.  10-3 

9.  60-4 

7  32-4 

3.  25-4 

4.  23-4 

4.  23-4 

2376. 0 

7.  04-4 

5,  92-4 

4.  08-4 

2. 43-4 

1.  58-4 

1.  46-4 

81 

2643.  7 

1.  06-3 

9.  31-4 

7.  10-4 

5.  10-4 

4.  11-4 

4.  14-4 

2660.  4 

6.  80-4 

5.  72-4 

3.  95-4 

2. 36-4 

1.  53-4 

1.  42-4 

82 

2728.  5 

1.  03-3 

9. 03-4 

6.  89-4 

4.  93-4 

4. 00-4 

4.  03-4 

2746.  1 

6.  57-4 

5.  53-4 

3. 82-4 

2. 28-4 

1.  49-4 

1.  39-4 

83 

2814.  6 

1.  00-3 

8. 76-4 

6.  69-4 

4.  81-4 

3. 89-4 

3.  93-4 

2833.  1 

6.  35-4 

5.  34-4 

3. 69-4 

2. 21-4 

1.  45-4 

1.  36-4 

84 

2902.  0 

9.  71-4 

8.  50-4 

6.  50-4 

4.  68-4 

3.  79-4 

3.  83-4 

2921.  5 

6.  15-4 

5.  17-4 

3.  58-4 

2.  15-4 

1.  42-4 

1.  33-4 

83 

2990.  7 

9. 43-4 

8.  26-4 

6.  32-4 

4. 33-4 

3. 69-4 

3.  74-4 

3011.  2 

5.  95-4 

5.01-4 

3.  47-4 

2.  08-4 

1.  38-4 

1.30-4 

86 

3080.  7 

9.  16-4 

8. 03-4 

6. 14-4 

4.  43-4 

3. 60-4 

3.  65-4 

3102.  2 

5.  77-4 

4.  85-4 

3. 36-4 

2. 02-4 

1.  34-4 

1.27-4 

87 

3172.  0 

8  91-4 

7. 80-4 

5.  97-4 

4.  31-  ^ 

3. 51-4 

3.  56-4 

3194.  6 

0.  59-4 

4.  70-4 

3.  26-4 

l.  97-4 

1.  31-4 

1.25-4 

88 

3264.  5 

8. 66-4 

7.  59-4 

3.  81-4 

4.  20-4 

3.  42-4 

3.  48-4 

3288.  3 

5.  42-4 

4.  56-4 

3.  16-4 

1.  91-4 

1.28-4 

1.  22-4 

89 

3358.  3 

8  43-4 

7.  39-4 

5.  66-4 

4.  09-4 

3.  33-4 

3.  40-4 

3383.  3 

5.  25-4 

4.  42-4 

3.  07-4 

1.  G6-4 

1.25-4 

1.20-4 

90 

3433.  4 

B.  20-4 

7  19-4 

5  31-4 

3.  99-4 

3. 25-4 

3.  32-4 

3479.  7 

5.  10-4 

4.  29-4 

2.  98-4 

1.81-4 

1.22-4 

1. 17-4 

91 

3349.  8 

7. 99-4 

7  00-4 

3.  37-4 

3.  89-4 

3. ie-4 

3.  23-4 

3577.  4 

4.  95-4 

4.  17-4 

2.  89-4 

1. 76-4 

1.  19-4 

1.  15-4 

92 

3647.  5 

7  78-4 

6.  82-4 

3.  23-4 

3.  79-4 

3. 10-4 

3.  18-4 

3676.  4 

4.  81-4 

4.  05-4 

2.81-4 

1. 71-4 

1.  16-4 

1. 13-4 

Z 

AE 

E'«.  002 

E'=.  01 

A!  -  03 

E'o.  03  E'«.  07 

E 13 

E'«,  20 

AE 

E'*.  002 

E'«.  01 

A1  -  04 

E'».  03 

E  07 

E'-.  13 

E  '■*.  28 

60 

1185.7 

2.  04-3 

1.  77-3 

1.  31-3 

9.  04-4 

6.  98-4 

6.  89-4 

1514.  7 

9.  83-4 

8.  42-4 

6. 00-4 

3.  65-4 

2.  25-4 

1.94-4 

61 

1245.  7 

1.  95-3 

1.  69-3 

l.  26-3 

8.  68-4 

6.  72-4 

6.  64-4 

1394.  1 

9.  36-4 

8.  02-4 

3.  72-4 

3.  48-4 

2.  14-4 

1.86-4 

62 

1307  1 

1.  86-3 

1.  61-3 

1.  20-3 

8.  33-4 

6.  48-4 

6.  41-4 

1673.  3 

8.  93-4 

7. 63-4 

3.  43-4 

3. 32-4 

2.  03-4 

1.  78-4 

63 

1370.  0 

1,  78-3 

1.  54-3 

1.  15-3 

8.01-4 

6.  24-4 

6.  18-4 

1758.  7 

8.  53-4 

7.  30-4 

3.21-4 

3. 17-4 

1.  96-4 

1.70-4 

64 

1434.  3 

1.  70-3 

1  48-3 

1.  11-3 

7. 70-4 

6.  01-4 

5.  97-4 

1843.  9 

8.  13-4 

6.  90-4 

4. 98-4 

3. 03-4 

1.88-4 

1.63-4 

65 

1500.  1 

1.63-3 

1.  42-3 

1  06-3 

7.  40-4 

5.  80-4 

5.  77-4 

1930.  9 

7.  00-4 

6.  68-4 

4. 76-4 

2. 90-4 

1.80-4 

1. 57-4 

66 

1567.3 

1. 56-3 

1.  36-3 

1  02-3 

7.  13-4 

3.  39-4 

3.  37-4 

2019.  9 

7.  47-4 

6. 40-4 

4. 36-4 

2. 78-4 

1.72-4 

1.  51-4 

67 

1636.  1 

1.  50-3 

1.  31-3 

9.  80-4 

6.  86-4 

5.  40-4 

3.  38-4 

2110. 8 

7.  16-4 

6. 13-4 

4.  38-4 

2.  67-4 

1.66-4 

1.43-4 

68 

1706.  3 

1.  44-3 

1.  25-3 

9.  42-4 

6.61-4 

5.21-4 

5.  20-4 

2203.  7 

6.  87-4 

3.  88-4 

4. 20-4 

2.  36-4 

1.  59-4 

1.39-4 

69 

1778.  0 

1.  38-3 

1.  20-3 

9.  07-4 

6.  37-4 

3.  04-4 

3.  03-4 

2298.  4 

6.  60-4 

3.  63-4 

4, 03-4 

2.  46-4 

1.  33-4 

1.34-4 

70 

1851.2 

1.  33-3 

1.  16-3 

8.  73-4 

6.  14-4 

4.  87-4 

4.  87-4 

2395.  1 

6.  34-4 

3.  43-4 

3.  07- 4 

2.  37-4 

1.  47-4 

1.  29-4 

71 

1925.  9 

1.  28-3 

1.  11-3 

8.  40-4 

3.  92-4 

4.  70-4 

4.  71-4 

2493.  7 

6.  10-4 

3.  22-4 

3.  73-4 

2. 20-4 

1.  42-4 

1.  24-4 

72 

2002.  1 

1.23-3 

1.  07-3 

8.  10-4 

3.  72-4 

4.  33-4 

4.  36-4 

2594. 2 

3.  07-4 

3.  03-4 

3.  39-4 

2.  19-4 

1.37-4 

1.20-4 

73 

2079.  9 

1.  19-3 

1.  03-3 

7.81-4 

5.  52-4 

4,  40-4 

4.  42-4 

2696.  6 

5.  66-4 

4.  83-4 

3.  46-4 

2.  11-4 

1.  32-4 

1. 16-4 

74 

2159.  1 

1.  14-3 

9  96-4 

7.  33-4 

5.  33-4 

4.  26-4 

4.  29-4 

2800.  9 

3.  43-4 

4.  67-4 

3.  33-4 

2. 04-4 

1.27-4 

1.  12-4 

75 

2240.  0 

1.  10-3 

9.  61-4 

7.  27-4 

5.  16-4 

4.  13-4 

4.  16-4 

2907.  1 

3.  26-4 

4.  51-4 

3.  22-4 

1.97-4 

1.23-4 

1.08-4 

76 

2322.  3 

1.06-3 

9.  27-4 

7.  02-4 

4.  98-4 

4.  00-4 

4.  03-4 

3015.  3 

3,  08-4 

4.  35-4 

3.  11-4 

1.90-4 

1.  19-4 

1.03-4 

77 

2406.  3 

I.  03-3 

8.  95-4 

6.  78-4 

4.  82-4 

3.  88-4 

3.  91-4 

3123.  4 

4.  91-4 

4. 20-4 

3.  00-4 

I.  84-4 

I.  13-4 

1.01-4 

78 

2491.  7 

9.  90-4 

8.  64-4 

6.  35-4 

4.  67-4 

3.  76-4 

3.  80-4 

3237.  4 

4.  74-4 

4.  06-4 

2.  90-4 

1.78-4 

1.  11-4 

9.  80-3 

79 

2578.  8 

9.  57-4 

8.  33-4 

6.  34-4 

4.  32-4 

3.  64-4 

3.  69-4 

3331.3 

4.  39-4 

3.  93-4 

2.81-4 

1.  72-4 

1.08-4 

9.  30-3 

80 

2667.  4 

9.  25-4 

0. 07-4 

6.  13-4 

4.38-4 

3.  34-4 

3.  38-4 

3467.  1 

4.  44-4 

3.  80-4 

2.  72-4 

1.67-4 

1.  04-4 

9.21-3 

81 

2757.  7 

8.  94-4 

7.81-4 

5.  93-4 

4.  24-4 

3.  43-4 

3.  48-4 

3384.  9 

4.  30-4 

3.  69-4 

2. 64-4 

1.  61-4 

1.01-4 

8.  93-3 

02 

2849.  5 

8.  65-4 

7.  36-4 

3.  74-4 

4.  11-4 

3.  33-4 

3,  39-4 

3704.  3 

4.  17-4 

3.  37-4 

2. 33-4 

1.  36-4 

9.81-3 

8.  67-3 

83 

2943.  0 

8.  37-4 

7.31-4 

3.  36-4 

3.  98-4 

3.  24-4 

3.  29-4 

3826.  1 

4.  04-4 

3.  46-4 

2.  48-4 

1.  32-4 

9.  53-3 

8.  42-3 

04 

3038.  1 

8.  11-4 

7.  08-4 

3.  39-4 

3. 87-4 

3.  13-4 

3.21-4 

3949.  6 

3.  92-4 

3.  36-4 

2.  40-4 

1.  47-4 

9.  23-3 

8.  19-3 

85 

3134.8 

7.  85-4 

6.  86-4 

3.  23-4 

3. 73-4 

3.  06-4 

3.  12-4 

4073.  0 

3.  80-4 

3. 26-4 

2.  33-4 

1. 43-4 

8.  99-3 

7.  96-3 

86 

3233.  1 

7.  61-4 

6.  63-4 

3.  07-4 

3. 64-4 

2.  97-4 

3.04-4 

4202.  4 

3.  69-4 

3.  17-4 

2.  27-4 

1.39-4 

8.  73-3 

7.  73-3 

87 

3333.  2 

7  37-4 

6.  43-4 

4.  92-4 

3. 34-4 

2.  89-4 

2.  96-4 

4331.6 

3.  39-4 

3. 08-4 

2.  20-4 

1.  33-4 

0. 30-3 

7.  34-3 

88 

3434.  8 

7.  15-4 

6. 26-4 

4.  77-4 

3. 44-4 

2.81-4 

2.  89-4 

4462.  8 

3.  49-4 

2.  99-4 

2.  14-4 

1.  32-4 

8. 26-3 

7.  33-5 

89 

3538.  2 

6.  94-4 

6. 07-4 

4. 63-4 

3. 34-4 

2. 74-4 

2.  82-4 

4395.  9 

3.  39-4 

2.  91-4 

2.  08-4 

1.28-4 

8.03-5 

7.  16-3 

90 

3643.2 

6.  73-4 

3.  89-4 

4.  30-4 

3. 24-4 

2.  67-4 

2.  73-4 

4730.  9 

3.  30-4 

2.  83-4 

2.  03-4 

1.  23-4 

7.  83-3 

6.  98-3 

91 

3749.  9 

6.  54-4 

3.  72-4 

4. 37-4 

3.  16-4 

2.  60-4 

2.  68-4 

4867.  8 

3.  22-4 

2.  76-4 

1.97-4 

1.  21-4 

7.  63-5 

6.01-3 

92 

3858.4 

6.  33-4 

3.  36-4 

4. 24-4 

3. 07-4 

2.  33-4 

2.  62-4 

3006.  6 

3.  13-4 

2.  68-4 

1.92-4 

1.  18-4 

7.  44-3 

6.  65-3 
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e  +  Ni-Like  Ions 


TABLE  IV.  Collision  Strengths  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcir  Rydbergs,  60  <  Z  92 
See  page  96  for  Explanation  of  Tables 


A1 


-  os 


A1 


-  Q6 


z 

IE 

E '**  002 

E'*.  01 

E  03 

E'°.  07 

E'*.  13 

E'a,  28 

A  E 

E'*».  002 

E'«=.  01 

E'=.  03 

E'».  07 

E'«.  15 

m 

M 

CO 

60 

1517,  2 

7  68-4 

6.  43-4 

4.  30-4 

2. 26-4 

1.  01-4 

6.  46-5 

1 339.  2 

9.  06-4 

7. 73-4 

5.  30-4 

3.31-4 

1.99-4 

1.  69-4 

61 

1596.  7 

7.  28-4 

6.  10-4 

4.  08-4 

2  14-4 

9.  64-5 

6.  20-5 

1620.  8 

8.  63-4 

7. 38-4 

5.  23-4 

3.  13-4 

1.  90-4 

1.  62-4 

62 

1678  2 

6.  92-4 

5.  79-4 

3.  88-4 

2.  04-4 

9  19-5 

5.  95-5 

1704.  4 

8. 22-4 

7.  03-4 

4.  99-4 

3.  00-4 

1.82-4 

1.  55-4 

63 

1761.  6 

6. 58-4 

5  51-4 

3. 69-4 

1. 94-4 

8.  77-5 

5.72-5 

1790.  1 

7. 84-4 

6. 70-4 

4.  76-4 

2. 87-4 

1. 74-4 

1. 49-4 

64 

1047  0 

6.  27-4 

5. 25-4 

3.  51-4 

1  84-4 

8. 37-5 

5.  50-5 

1077.  9 

7.  48-4 

6.  40-4 

4.  54-4 

2.  74-4 

1.  66-4 

1.  43-4 

65 

1934.  3 

3  97-4 

3.  00-4 

3  34-4 

1.  76-4 

8. 01-5 

3.  29-3 

1967.  8 

7.  13-4 

6.  11-4 

4.  34-4 

2.  62-4 

1. 59-4 

1.  37-4 

66 

2023.  5 

5.  70-4 

4  77-4 

3.  19-4 

1.  68-4 

7.  66-3 

5.  10-5 

2039.  7 

6. 83-4 

5.  03-4 

4.  15-4 

2. 31-4 

1. 53-4 

1.  32-4 

67 

2114. 6 

3.  44-4 

4  55-4 

3.  05-4 

1  60-4 

7  34-5 

4. 92-5 

2133.  7 

6.  34-4 

5.  59-4 

3.  98-4 

2.  40-4 

1. 47-4 

1.  27-4 

68 

2207.  7 

5.20-4 

4.  35-4 

2. 91-4 

1.  53-4 

7  04-5 

4.  75-3 

2249.  9 

6. 26-4 

5. 36-4 

3.  81-4 

2.  30-4 

1. 41-4 

1. 22-4 

69 

2302.  7 

4.  98-4 

4. 16-4 

2.  78-4 

1. 47-4 

6.  76-3 

4.  59-5 

2348.  1 

6.  00-4 

3.  14-4 

3.  63-4 

2.21-4 

1.33-4 

1. 17-4 

70 

2399.  6 

4.  76-4 

3. 98-4 

2. 67-4 

1.  40-4 

6. 49-5 

4.  43-5 

2448.  5 

3.  76-4 

4. 93-4 

3.  30-4 

2.  12-4 

1.30-4 

1. 13-4 

71 

2490. 4 

4. 36-4 

3. 82-4 

2.  55-4 

1.  34-4 

6.  23-3 

4. 29-3 

2330.  9 

5.  53-4 

4. 73-4 

3.  36-4 

2.  04-4 

1. 25-4 

1. 09-4 

72 

2599.  2 

4.38-4 

3.  66-4 

2.  43-4 

1. 29-4 

6.  01-5 

4.  13-3 

2633.  3 

5.  31-4 

4. 54-4 

3.  23-4 

1.  96-4 

1.21-4 

1.  05-4 

73 

2702.  0 

4. 20-4 

3. 51-4 

2.  35-4 

1. 24-4 

5.  79-5 

4.  02-5 

2762.  3 

3.  10-4 

4. 37-4 

3.  11-4 

1.  89-4 

1.  16-4 

1.  01-4 

74 

2806.  6 

4.  04-4 

3. 38-4 

2.  26-4 

1. 19-4 

5.  58-5 

3.  90-5 

2871.  2 

4.91-4 

4. 20-4 

2.  99-4 

1.  82-4 

I. 12-4 

9.  80-5 

75 

2913.2 

3  88-4 

3. 24-4 

2. 17-4 

1.  13-4 

3.  38-5 

3.  78-3 

2902.  2 

4.  72-4 

4  r*-* 

2.  80-4 

1.  73-4 

1. 08-4 

9.  47-3 

76 

3021.7 

3.  73-4 

3.  12-4 

2.  09-4 

1. 10-4 

3.  19-5 

3.  66-5 

3095.  4 

4.  55-4 

s  ;j-4 

2.  78-4 

1.  69-4 

1. 05-4 

9.  16-5 

77 

3132.  2 

3.  39-4 

3.  00-4 

2.  01-4 

1.  06-4 

5.  02-5 

3.  56-3 

3210.  8 

4. 39-4 

3.7  f  1 

2.  68-4 

1.  63-4 

1. 01-4 

8. 86-3 

78 

3244.  6 

3.  46-4 

2.  89-4 

1.  94-4 

1.  02-4 

4.  83-5 

3.  46-3 

3328.  3 

4. 23-4 

3.  6°  • 

2.  38-4 

1.  57-4 

9.  78-5 

8.  58-5 

79 

3358.  9 

3.  34-4 

2  79-4 

1.  87-4 

9.  87-3 

4.  69-5 

3.  36-5 

3448.  0 

4.  08-4 

r,  9-4 

2. 49-4 

1.  52-4 

9.  46-3 

8.  32-5 

80 

3475.  1 

3.  22-4 

2. 69-4 

l.  80-4 

9.  53-5 

4.  34-3 

3.  27-5 

3569.  9 

3.  94-4 

3. J8-4 

2. 41-4 

1.  47-4 

9. 16-3 

8.  06-3 

81 

3393.  3 

3.  11-4 

2.  60-4 

1.  74-4 

9.  20-5 

4.  40-3 

3.  18-5 

3694. 1 

3.  81-4 

3. 26-4 

2.  33-4 

1.  42-4 

8.  87-5 

7.  82-5 

82 

3713.  5 

3.  00-4 

2  31-4 

1.  68-4 

8.  89-3 

4.  26-5 

3.  10-3 

3820.  4 

3.  68-4 

3.  13-4 

2.  23-4 

l.  37-4 

8. 59-5 

7. 39-5 

83 

3835.  6 

2.  90-4 

2. 42-4 

1.  62-4 

8.  59-3 

4.  13-3 

3.  02-3 

3949.  0 

3.  36-4 

3. 05-4 

2.  18-4 

1.33-4 

8. 33-5 

7.  37-5 

84 

3959.  6 

2.81-4 

2. 34-4 

1.  57-4 

8.31-5 

4.  00-5 

2.  94-3 

4079.  8 

3.  44-4 

2. 95-4 

2.  11-4 

1.29-4 

8.  08-5 

7.  16-5 

85 

4085.  5 

2,  71-4 

2. 27-4 

1.  52-4 

8.  05-3 

3.  88-3 

2.  87-3 

4212.  8 

3.  33-4 

2. 05-4 

2.  04-4 

1.23-4 

7.  84-5 

6. 96-5 

86 

4213.  4 

2.  63-4 

2.  20-4 

1.47-4 

7  79-5 

3.  77-5 

2.  80-5 

4348.  1 

3.  23-4 

2. 76-4 

1.97-4 

1.21-4 

7.  61-5 

6.  77-5 

87 

4343.  3 

2.  35-4 

2. 13-4 

1.42-4 

7.  35-5 

3.  66-3 

2.  73-5 

4485.  7 

3.  13-4 

2. 68-4 

1.91-4 

1.  17-4 

7.  39-5 

6.  59-5 

88 

4473.  0 

2.  47-4 

2. 06-4 

1.38-4 

7.  32-3 

3.  36-3 

2.  67-5 

4623,  3 

3.  03-4 

2. 60-4 

1.  86-4 

1.  14-4 

7.  17-5 

6.  41-5 

89 

4608.  8 

2.  39-4 

2. 00-4 

1.  34-4 

7.  10-3 

3.  46-3 

2.61-5 

4767.  6 

2.  94-4 

2.  32-4 

1.  80-4 

1.  10-4 

6.  97-3 

6.  25-5 

90 

4744.  4 

2.  32-4 

1  94-4 

1.  30-4 

6.  89-5 

3.  37-5 

2.  53-5 

4912.0 

2.  85-4 

2. 44-4 

1.  75-4 

1.07-4 

6.  78-5 

6.  09-5 

91 

4882.  I 

2.  25-4 

1.88-4 

1.  26-4 

6.  68-5 

3.  27-3 

2.  49-3 

5058.  0 

2.  77-4 

2. 37-4 

1.  70-4 

1,04-4 

6.  59-3 

5.  93-5 

92 

5021.6 

2  19-4 

1  83-4 

l.  22-4 

6.  49-5 

3.  19-5 

2.  44-5 

5207.  8 

2.  69-4 

2. 30-4 

1.65-4 

1.01-4 

6.  42-5 

5.  79-5 

A1  -  07 

Al  -  08 

Z 

A  E 

E'-.  002 

E'».  01 

E'-  03 

E'e.07 

E'*.  13 

E'-. 28 

ae 

£'■.  002 

E'-.Ol 

E'-.  03 

E'«.  07 

E'«.  13 

E 28 

60 

1847  0 

2. 54-4 

2. 39-4 

2.  18-4 

2.  03-4 

2. 13-4 

2.  31-4 

1848.6 

1.25-4 

1. 12-4 

9.  20-5 

7.  60-5 

7.21-3 

7.  63-5 

61 

1936.  5 

2.  50-4 

2. 36-4 

2. 15-4 

2.  03-4 

2.  11-4 

2. 29-4 

1938.  1 

1.22-4 

1. 10-4 

9.  06-5 

7.  53-3 

7.21-3 

7.  65-5 

62 

2028.  1 

2.  47-4 

2. 33-4 

2. 12-4 

2.01-4 

2. 09-4 

2. 27-4 

2029.  8 

1.20-4 

1.08-4 

8.  93-3 

7.  49-5 

7.  19-3 

7.  66-5 

63 

2121.  8 

2.  43-4 

2. 29-4 

2.  09-4 

1.  99-4 

2.  07-4 

2. 25-4 

2123.6 

1.  17-4 

1.06-4 

8. 79-5 

7.  42-3 

7.  17-5 

7.  63-3 

64 

2217.  5 

2  39-4 

2.  26-4 

2.  07-4 

1. 96-4 

2.  04-4 

2. 22-4 

2219.  5 

1.  15-4 

1.  04-4 

8.  63-3 

7.  33-5 

7.  14-3 

7.  64-5 

65 

2315.4 

2.  33-4 

2.  22-4 

2.  03-4 

1.  94-4 

2. 02-4 

2. 19-4 

2317.  3 

I.  13-4 

1.02-4 

8.  51-3 

7.  20-3 

7.  11-3 

7.  62-3 

66 

2413.4 

2.31-4 

2.  18-4 

2. 00-4 

1.91-4 

1.  99-4 

2.  16-4 

2417. 3 

1.  10-4 

9.  97-5 

8.  37-3 

7.  20-5 

7.  06-5 

7.  59-3 

67 

2517.  4 

2. 27-4 

2.  13-4 

1.  97-4 

1.  88-4 

1.  96-4 

2.  13-4 

2319.8 

1.08-4 

9. 77-3 

8.  23-3 

7.  12-3 

7.  02-5 

7.  35-5 

68 

2621.  6 

2. 23-4 

2.  11-4 

1.94-4 

1.05-4 

1.93-4 

2. 10-4 

2624.  1 

1.05-4 

9.  37-5 

0.  09-3 

7.  03-5 

6.  96-5 

7.  51-5 

69 

2728.  0 

2. 19-4 

2.  07-4 

1.  91-4 

1.82-4 

1.90-4 

2. 07-4 

2730.  6 

1.03-4 

9. 38-3 

7.  93-3 

6.  93-3 

6.91-5 

7.  46-5 

70 

2836.  4 

2.  13-4 

2.  04-4 

1.  87-4 

1.  79-4 

1.87-4 

2. 04-4 

2839. 2 

1.01-4 

9.  18-3 

7.  81-3 

6.  86-3 

6. 83-3 

7.  41-3 

71 

2947.  0 

2. 11-4 

2.  00-4 

1.  04-4 

1.  76-4 

1.  84-4 

2.01-4 

2949.  9 

9.  87-3 

9. 00-3 

7.  67-3 

6. 77-3 

6.  79-3 

7.  35-3 

72 

3059.  8 

2.  07-4 

1.  96-4 

1.  81-4 

1.  73-4 

1.  81-4 

1.  97-4 

3062.  9 

9.  63-3 

8. 81-3 

7.  34-3 

6.  67-3 

6. 72-3 

7.  30-3 

73 

3174.  7 

2. 03-4 

1.93-4 

1.  78-4 

1.  70-4 

1.  78-4 

1.94-4 

3178.0 

9. 44-3 

8. 63-3 

7.  40-3 

6.  38-3 

6.  63-3 

7.  23-3 

74 

3291.8 

2.  00-4 

1.89-4 

1. 74-4 

1.67-4 

1.75-4 

1.91-4 

3293.  2 

9.  23-3 

8.  43-3 

7.  27-3 

6.  49-3 

6. 38-3 

7.  17-3 

73 

3411.  1 

1.96-4 

1.  86-4 

1.71-4 

1.64-4 

l.  72-4 

1.88-4 

3414.7 

9.  03-5 

8.  27-3 

7.  14-3 

6.  40-3 

6.  31-3 

7.  10-3 

76 

3532. 6 

1  92-4 

1.  82-4 

1.68-4 

1.61-4 

1.69-4 

1.  84-4 

3536.  3 

8.  83-5 

0.  10-3 

7.  00-5 

6.  30-3 

6. 44-3 

7.  03-5 

77 

3656.  2 

1.  89-4 

1.  79-4 

1.63-4 

1. 39-4 

1.66-4 

1.81-4 

3660.  2 

8.  64-3 

7.  93-3 

6.  88-3 

6.21-3 

6. 36-3 

6.  96-3 

70 

3782.  1 

1.  83-4 

1.  76-4 

1.62-4 

1.  33-4 

1.63-4 

1.78-4 

3786.  2 

8.  45-3 

7.  77-3 

6.  73-3 

6.  12-5 

6. 29-3 

6.  89-3 

79 

3910.  1 

1.82-4 

1.  72-4 

1.  39-4 

1.  53-4 

1.60-4 

1. 73-4 

3914.  3 

8.  27-3 

7.  60-3 

6.  62-3 

6. 02-3 

6.21-3 

6.  82-3 

80 

4040.  4 

1.  78-4 

1.69-4 

1. 36-4 

1.  50-4 

1.  37-4 

1.72-4 

4043.0 

8. 09-3 

7.  43-3 

6.  30-3 

3.  93-3 

6. 14-3 

6.  73-3 

81 

4172.  9 

I.  73-4 

l.  66-4 

1.  33-4 

1. 47-4 

1.  34-4 

1.69-4 

4177.8 

7.91-3 

7.  29-3 

6.  38-3 

3.  84-3 

6. 06-3 

6. 67-3 

82 

4307.  7 

1.  71-4 

1.  63-4 

1. 30-4 

1. 44-4 

1. 32-4 

1.66-4 

4312.8 

7.  74-3 

7.  14-3 

6. 26-3 

3.  73-3 

3.  98-3 

6. 60-3 

83 

4444.  7 

1.68-4 

1.  60-4 

1.47-4 

l.  42-4 

1.49-4 

1.63-4 

4450.  1 

7.  37-3 

6,  99-3 

6.  14-3 

5. 66-3 

3.  90-3 

6.  32-3 

84 

4584.  0 

1.  63-4 

1.  36-4 

1.  44-4 

l.  39-4 

1.46-4 

1.60-4 

4589.6 

7.41-5 

6.  83-5 

6. 03-3 

3.  37-3 

3.  82-5 

6.45-3 

85 

4723.  3 

1.  62-4 

I.  34-4 

1.  42-4 

1.  36-4 

1.43-4 

1. 37-4 

4731.  3 

7.  23-3 

6.  71-3 

3.  92-5 

3.  48-3 

3.  73-3 

6. 38-3 

86 

4869.  4 

1.  39-4 

1.  51-4 

1. 39-4 

1.34-4 

1.41-4 

1.  33-4 

4873.  6 

7. 09-3 

6.  37-5 

5.81-3 

5.  40-5 

3.  67-3 

6.  30-3 

87 

3015.  5 

1.  36-4 

1.  48-4 

1.  37-4 

1.  31-4 

1.38-4 

1.  32-4 

5022.  0 

6.  94-3 

6.  43-3 

3. 70-3 

3.31-3 

3. 39-3 

6. 23-3 

88 

5163.9 

1.  33-4 

1.  43-4 

1.  34-4 

1.  29-4 

1.36-4 

1.49-4 

3170.  8 

6.  79-5 

6.  30-3 

3.  39-3 

3.  22-5 

3.  51-3 

6.  15-3 

89 

3314.7 

l.  30-4 

1.  42-4 

1.31-4 

1.26-4 

1.  33-4 

1.  47-4 

3321.8 

6.  63-3 

6.  17-3 

3.  48-3 

3.  14-3 

3.  44-3 

6. 08-3 

90 

3467.  7 

1. 47-4 

I.  40-4 

1.29-4 

1.  24-4 

1.31-4 

1. 44-4 

3473.  2 

6. 31-3 

6.  04-3 

3. 38-3 

3.  06-3 

3.  36-3 

6,01-3 

91 

3623. 1 

1.44-4 

1.  37-4 

1.  26-4 

1.  22-4 

1.28-4 

1.42-4 

3631.0 

6.  37-5 

5.  92-3 

3. 28-3 

4.  98-3 

3.  29-3 

3. 93-5 

92 

3780.  9 

1.  42-4 

1.34-4 

1.  24-4 

1.20-4 

1.26-4 

1.39-4 

3789. 1 

6.  24-5 

3.  80-3 

3.  18-3 

4.  90-3 

3.21-3 

3.  86-3 
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TABLE  IV.  Collision  Strengths  ft  Given  as  a  Function  of  Z  and  Scattered  Electron  Energy  E'  in 

Units  of  Zcix  Rydbergs,  60  ^  Z  ^  92 
See  page  96  for  Explanation  of  Tables 


A1  -  Q9  ax  -  R 1 


z 

lE 

E  002 

E'«.  01 

E 03 

E'«.  07 

E'».  15 

E  28 

6  E 

E'».  002 

E  '=.  01 

E'=.  03 

E  '=.  07 

E'°.  15 

60 

1957.  6 

1.  63-4 

1.  50-4 

1.  31-4 

1.  15-4 

1.  12-4 

1.  19-4 

1160.  7 

4.  02-3 

3.  45-3 

2. 45-3 

1.  39-3 

6.  02-4 

61 

2056.  5 

1.  59-4 

1  47-4 

1.28-4 

1.  13-4 

1.  10-4 

1.  17-4 

1218.  5 

3.  84-3 

3. 29-3 

2. 34-3 

1.  33-3 

5.  76-4 

62 

2158.  1 

1.  55-4 

1.  44-4 

1.  25-4 

1.  11-4 

1.  09-4 

1.  15-4 

1277.  7 

3.  66-3 

3.  15-3 

2.  23-3 

1.27-3 

5.  51-4 

63 

2262.  4 

1.  51-4 

1.  40-4 

1.  23-4 

1.  09-4 

1.  07-4 

1.  14-4 

1338.  2 

3.  50-3 

3.01-3 

2. 14-3 

1.  21-3 

5.  28-4 

64 

2369.  S 

1.  47-4 

1.37-4 

1.  20-4 

1.07-4 

1.  05-4 

1.  12-4 

1400.  0 

3.  35-3 

2. 88-3 

2. 05-3 

1.  16-3 

5.  06-4 

65 

2479.  5 

1.  44-4 

1.  33-4 

1.  17-4 

1.  05-4 

1.  03-4 

1.  10-4 

1463.  1 

3.  21-3 

2. 76-3 

1.  96-3 

1.  11-3 

4.  85-4 

66 

2592.  2 

1.  40-4 

1.  30-4 

1.  14-4 

1.  02-4 

1.  01-4 

1.  08-4 

1527.  3 

3.  08-3 

2. 64-3 

1.88-3 

1.  07-3 

4.  66-4 

67 

2707.  9 

1.  36-4 

1. 26-4 

1.  12-4 

1.  00-4 

9.  90-5 

1.  06-4 

1593.  2 

2.  95-3 

2.  54-3 

1.  80-3 

1.03-3 

4.  47-4 

68 

2826.  6 

1.  32-4 

1.23-4 

1.09-4 

9.  77-5 

9.  68-5 

1.  03-4 

1660.3 

2.  84-3 

2. 44-3 

1. 73-3 

9.  86-4 

4.  30-4 

69 

2948.  2 

1.  29-4 

1.  20-4 

1.  06-4 

9.  54-5 

9.  46-5 

1.  01-4 

1728.  6 

2.  72-3 

2.  34-3 

1.  66-3 

9.  48-4 

4.  14-4 

70 

3072.  9 

1.  25-4 

1. 16-4 

1.  03-4 

9.  30-5 

9.  25-5 

9.  88-5 

1798.  3 

2.  62-3 

2.  25-3 

1.  60-3 

9.  12-4 

3.  98-4 

71 

3200.  6 

1.  21-4 

1.  13-4 

1.  00-4 

9.  07-5 

9.  02-5 

9.  65-5 

1869.  3 

2.  52-3 

2.  17-3 

1. 54-3 

8.  78-4 

3.  83-4 

72 

3331.  6 

1.  18-4 

1.  10-4 

9.  77-5 

8.  84-5 

8.  80-5 

9.  43-5 

1941.  6 

2.  43-3 

2. 09-3 

1.  48-3 

8.  46-4 

3.  70-4 

73 

3465.  7 

1.  14-4 

1. 07-4 

9.  50-5 

8.  60-5 

8.  58-5 

9.  19-5 

2015.  2 

2.  34-3 

2. 01-3 

1.  43-3 

8.  16-4 

3.  56-4 

74 

3603.  1 

1.  11-4 

1.  04-4 

9.  23-5 

8.  37-5 

8.  36-5 

8.  97-5 

2090.  1 

2.  26-3 

1.  94-3 

1.  38-3 

7,  07-4 

3.  44-4 

75 

3743.  8 

1.  08-4 

l.  01-4 

8.  97-5 

8.  15-5 

8.  14-5 

8.74-5 

2166.  4 

2.  18-3 

1.  87-3 

1.  33-3 

7.  59-4 

3.  32-4 

76 

3887.  9 

1.  04-4 

9.  77-5 

8.  71-5 

7.  92-5 

7.  93-5 

8.  51-5 

2244.  0 

2.  10-3 

1.81-3 

1.29-3 

7.  33-4 

3.21-4 

77 

4035.  S 

1.  01-4 

9.  47-5 

8.  46-5 

7.  70-3 

7.  71-5 

8.  29-5 

2322.  9 

2.  03-3 

1.  75-3 

1.24-3 

7.  08-4 

3.  10-4 

78 

4186.  6 

9.  80-5 

9. 18-5 

8.  21-5 

7.  48-5 

7.  50-5 

8.  06-5 

2403.  1 

1.  96-3 

1. 69-3 

1.20-3 

6.  85-4 

3.  00-4 

79 

4341.  3 

9.  49-5 

8.  90-5 

7.  96-5 

7.  26-5 

7.  29-5 

7.  84-5 

2484.  7 

1.  90-3 

1. 63-3 

1.  16-3 

6.  62-4 

2.  90-4 

80 

4499.  6 

9.  19-5 

0.  62-5 

7  72-5 

7.  05-5 

7.  08-5 

7.  63-5 

2567.  5 

1.  83-3 

1. 58-3 

1.  12-3 

6.  41-4 

2.  80-4 

81 

4661.  7 

8.  90-5 

8.  35-5 

7.  48-5 

6.  84-5 

6. 88-5 

7.  41-5 

2651.  7 

1.  78-3 

1.  53-3 

1.  09-3 

6.  20-4 

2.  72-4 

82 

4827.  7 

8.  61-5 

8.  09-5 

7.  25-5 

6.  63-5 

6.  67-5 

7.  20-5 

2737.  3 

1.  72-3 

1.  48-3 

1.  05-3 

6.  01-4 

2.  63-4 

83 

4997.  5 

8.  33-5 

7.  83-5 

7.  02-5 

6.  43-5 

6.  47-5 

7.  00-5 

2824.  1 

1.  67-3 

1. 43-3 

1.  02-3 

5.  82-4 

2.  55-4 

84 

5171.3 

8.  06-5 

7.  58-5 

6.  80-5 

6.  23-5 

6.  28-5 

6.  79-5 

2912.3 

1.  62-3 

1.39-3 

9.  90-4 

5.  65-4 

2.  47-4 

85 

5349.  3 

7.  79-5 

7. 33-5 

6.  58-5 

6.  03-5 

6. 09-5 

6.  59-5 

3001.8 

1.  57-3 

1.35-3 

9.  60-4 

5.  48-4 

2.  40-4 

86 

5531.  4 

7.  53-5 

7. 09-5 

6.  37-5 

5.85-5 

5.  90-5 

6.  40-5 

3092.  7 

1.  52-3 

1.31-3 

9.  31-4 

5.  32-4 

2.  33-4 

87 

5717.  8 

7  28-5 

6.  85-5 

6.  16-5 

5.  66-5 

5.  72-5 

6.  21-3 

3184. 9 

1.48-3 

l.  27-3 

9.  04-4 

5.  16-4 

2.  26-4 

88 

5908.  6 

7.  03-5 

6.  62-5 

5.  96-5 

5.  47-3 

5.  53-5 

6. 02-3 

3278.  4 

1.  44-3 

1.  23-3 

8. 78-4 

5.01-4 

2.  20-4 

89 

6103.9 

6.  79-5 

6.  39-5 

5.  76-5 

5.  30-5 

5.  36-5 

5.83-5 

3373.  2 

1.  39-3 

1.20-3 

8.  53-4 

4. 87-4 

2.  14-4 

90 

6303.  8 

6.  55-5 

6.  17-5 

5.  56-5 

5.  12-5 

5.  18-5 

5.  65-5 

3469.  4 

1.35-3 

1.  17-3 

8.  29-4 

4.  74-4 

2.  08-4 

91 

6508.  5 

6.  32-5 

5.  96-5 

5.  37-5 

4.  95-5 

5.01-5 

5.  47-5 

3366.  9 

1.32-3 

1. 13-3 

8.  07-4 

4.61-4 

2.  02-4 

92 

6718.0 

6.  10-5 

5.  75-5 

5.  19-5 

4.  78-5 

4.  84-5 

5.  30-5 

3663.  8 

1.  28-3 

1.  10-3 

7.  85-4 

4.  48-4 

1.96-4 

Z 

tE 

E'».  002 

E'-.  01 

AI  -  R2 

E'“.  03  £'».  07 

E'-.  13 

E'=,  28 

4  E 

E'*.  002 

E'».  01 

Al  -  R3 

E'-.  03 

E'».  07 

E'«.  13 

60 

1315.  1 

1.  75-3 

l.  51-3 

1.  09-3 

6.  27-4 

2.  77-4 

1.  13-4 

1047.  2 

3.  38-4 

2.  91-4 

2.  07-4 

1.  18-4 

5. 23-5 

61 

1394.6 

1.  67-3 

1.  44-3 

I.  04-3 

5.  97-4 

2.  64-4 

1.  08-4 

1936.  8 

3.  32-4 

2. 05-4 

2.  03-4 

1.  16-4 

3.  13-5 

62 

1676.  1 

1.  59-3 

I.  37-3 

9.  87-4 

3.  69-4 

2.  52-4 

1.  03-4 

2028. 4 

3.  23-4 

2. 80-4 

1.  99-4 

1. 14-4 

3.  07-3 

63 

1759.  4 

1.  52-3 

1.  31-3 

9.  42-4 

5.  44-4 

2.  41-4 

9.  84-3 

2122. 1 

3.  19-4 

2. 74-4 

1.  93-4 

1.  12-4 

4.  99-3 

64 

1844.7 

l.  43-3 

1.  25-3 

9.  00-4 

5.  19-4 

2.  30-4 

9.  42-3 

2217.9 

3.  12-4 

2. 69-4 

1.91-4 

1.  10-4 

4.  90-3 

63 

1931.9 

1.  39-3 

1.  20-3 

8.  61-4 

4.  97-4 

2.  21-4 

9.  03-5 

2315.  8 

3.  06-4 

2. 63-4 

1.  88-4 

1.08-4 

4.  81-3 

66 

2021.0 

I.  33-3 

I.  15-3 

8.  24-4 

4.  76-4 

2.  11-4 

8.  65-5 

2415.8 

3.  00-4 

2.  38-4 

1.84-4 

1.06-4 

4.  72-5 

67 

2112.  1 

1.27-3 

1.  10-3 

7.  90-4 

4.  56-4 

2.  03-4 

8.  30-5 

2318.  0 

2.  93-4 

2. 52-4 

1.80-4 

1.04-4 

4.  63-3 

60 

2205.  1 

1.  22-3 

1.  06-3 

7.  58-4 

4.  38-4 

1.  93-4 

7.  97-3 

2622.  2 

2.  87-4 

2. 47-4 

1.76-4 

1.  02-4 

4.  34-3 

69 

2300.  0 

1.  17-3 

1.01-3 

7.  27-4 

4.  20-4 

1.  87-4 

7.  66-3 

2728.  6 

2.  81-4 

2. 42-4 

1.  73-4 

9.  96-3 

4.  44-3 

70 

2396.  0 

1.  13-3 

9.  73-4 

6.  99-4 

4.  03-4 

1.  80-4 

7.  37-3 

2837.  2 

2.  73-4 

2.  37-4 

1.69-4 

9.  73-3 

4.  33-3 

71 

2495.  6 

1.  08-3 

9.  35-4 

6.  72-4 

3.  00-4 

1.  73-4 

7.  09-5 

2947,  9 

2.  69-4 

2.  32-4 

1.66-4 

9.  55-3 

4.  26-3 

72 

2596.  3 

1.  04-3 

8.  99-4 

6.  46-4 

3.  73-4 

1.66-4 

6.  83-3 

3060.  7 

2.  63-4 

2.  27-4 

1.62-4 

9.  33-3 

4,  17-3 

73 

2699.  0 

1.  00-3 

8.  66-4 

6.  22-4 

3.  60-4 

1.60-4 

6.  58-3 

3175.8 

2.  58-4 

2. 22-4 

1.  39-4 

9.  13-3 

4.  09-3 

74 

2003.  5 

9.  65-4 

8. 34-4 

3.  99-4 

3.  46-4 

1.  34-4 

6.  34-3 

3293. 0 

2.  32-4 

2. 17-4 

1.  33-4 

8.  96-3 

4.  00-3 

75 

2910.  1 

9.  31-4 

8. 04-4 

3.  78-4 

3.  34-4 

I.  49-4 

6.  12-3 

3412.  4 

2.  47-4 

2. 12-4 

1.  32-4 

8.  76-3 

3.91-3 

76 

3018.  5 

8.  98-4 

7.  76-4 

3.  57-4 

3. 22-4 

1.  44-4 

5.91-3 

3533.  9 

2.  41-4 

2. 08-4 

1. 49-4 

8.  38-3 

3.  83-3 

77 

3128.9 

8.  66-4 

7.  49-4 

3.  38-4 

3. 11-4 

1.39-4 

3.  71-3 

3637.  7 

2.  36-4 

2. 03-4 

1.43-4 

8.  40-5 

3.  73-3 

78 

3241.2 

8.  37-4 

7.  23-4 

3.  20-4 

3.01-4 

1.  34-4 

3.31-3 

3783.  7 

2.31-4 

1.99-4 

1.  42-4 

8.  22-3 

3.  67-3 

79 

3355.  4 

8. 09-4 

6. 99-4 

3.  02-4 

2.  91-4 

1.29-4 

3.  33-5 

3911.  9 

2.  26-4 

1.93-4 

1.39-4 

8.  04-3 

3.  39-3 

80 

3471.6 

7.  82-4 

6. 76-4 

4.  86-4 

2.81-4 

1.23-4 

3.  16-5 

4042.  4 

2.21-4 
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Abstract 


The  accuracy  of  the  widely  used  Van  Regemorter  formula  [Astrophys.  J.  136, 
906  (1962)]  for  calculating  the  collision  strengths  needed  in  applications  to  high 
temperature  plasmas  is  tested  by  comparison  with  numerous  more  accurate  cal¬ 
culations.  It  is  found  to  be  frequently  a  very  poor  approximation,  especially  for 
An  >  1  excitation  transitions  from  levels  with  /  <  n  —  1,  and  the  recommendation 
is  made  that  with  the  recent  advances  in  calculational  procedures  and  available 
accurate  atomic  data  use  of  the  Van  Regemorter  formula  should  be  discontinued. 
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I.  INTRODUCTION 


In  general  it  is  much  more  lengthy  and  consuming  of  computer  time  to  cal¬ 
culate  electron  impact  excitation  cross  sections  or  collision  strengths  than  it  is  to 
calculate  radiative  oscillator  strengths  or  decay  rates.  Hence,  about  30  years  ago 
when  Van  Regemorter1’2,  Burgess3  and  Seaton4  obtained  an  approximate,  simple 
formula,  commonly  called  the  Van  Regemorter  formula,  in  which  the  electron  im¬ 
pact  excitation  cross  section  was  expressed  in  terms  of  the  electric  dipole  radiative 
oscillator  strength  /  and  an  effective  Gaunt  factor  ~g,  the  formula  became  very 
widely  used  almost  immed’.tely  in  the  modeling  of  high  temperature  plasmas  and 
its  use  has  continued  to  the  present  time.  However ,  recently  the  picture  has  drasti¬ 
cally  changed  from  that  existing  a  few  years  ago  due  to  advances  in  computers  and 
the  development  of  very  rapid  procedures  for  calculating  collision  strengths,  such 
as  done  in  the  work  of  Ref.  5-7  and  applied  to  large  scale  calculations  of  atomic 
data  in  Ref.  8  -  13.  Hence,  it  is  no  longer  a  prohibitive  task  to  make  accurate,  di¬ 
rect  calculations  of  the  collision  strengths  needed  in  non-LTE  plasma  applications. 
Moreover,  it  is  now  clear  that  the  Van  Regemorter  formula  is  often  a  much  worse 
approximation  than  was  earlier  expected.  Our  principal  purpose  here  is  to  illustrate 
this  and  to  determine  more  precisely  than  previously  the  conditions  for  which  use  of 
the  Van  Regemorter  formula  is  an  especially  poor  approximation.  We  concentrate 
on  highly  charged  ions  satisfying  Eq.  (8)  below,  but  expect  that  the  conclusions 
apply  approximately  to  much  less  highly  ionized  atoms,  as  well. 


First  we  briefly  review  the  Van  Regemorter  method.  Then  we  discuss  its  accu¬ 
racy  based  on  many  comparisons  with  more  accurate  calculations  and  we  give  some 
illustrative  examples  of  these  comparisons. 
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II.  SUMMARY  0?  THE  VAN  REGEMORTER  PROCEDURE 


The  Van  Regemorter  formula2  expresses  the  cross  section  Qif  for  a  transition 
i  —*  f  in  terms  of  the  electric  dipole  oscillator  strength  fif  for  the  transition  and 
an  effective  Gaunt  factor  ~g.  Specifically, 

8tT  3.  fjf  _  2 

Qif  y/Zk}A  EiRy)9™0' 

where  A E(Ry)  is  the  transition  energy  in  Rydbergs,  a0  is  the  Bohr  radius  and 
is  the  wave  number  of  the  impact  electron.  In  the  non-relativistic  limit 

k\  =  Ei(Ry),  (2) 


where  Ei{Ry)  is  the  impact  electron  energy  in  Rydbergs.  The  relativistic  expression 
for  k2  contains  an  extra  factor,  see.  Eq.  (2)  of  Ref.  7,  but  that  factor  is  negligible  for 
most  conditions  of  interest.  The  well-known  relationship  between  the  cross  section 
Q  and  collision  strength  is 


where  <7,-  is  the  statistical  weight  of  the  initial  level, 
corresponds  to  using 


(3) 


Hence,  one  sees  that  Eq.  (1) 


o.  —  9*  fif  - 

*/  /o  a  m  t  r>  \  $ 


(4) 


v/3  A E(Ry) 

as  the  Van  Regemorter  formula  for  the  collision  strength. 

Van  Regemorter2  assumed  the  g  for  every  optically  allowed  transition  in  any 
positive  ion  could  be  represented  by  one  universal  function  of  x,  where  x2  is  the 
scattered  electron  energy  in  threshold  units 


x2  =  Ef/AE. 


(o) 


Of  course,  if  g  could  be  represented  as  a  function  of  £,  it  could  also  be  given  as  a 
function  of  e,  where  e  is  the  impact  electron  energy  in  threshold  units 


e  =  Ei/AE 


(6) 
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because  obviously  e  must  equal  x1  +1.  For  very  high  energies  for  which  e  cz  x2  >•  1, 
7j  is  given  accurately  by 

—  v^3  7  (  2 \  \/3 ; 

5  =  —ln(x  )  =  -~-lne.  (7) 

Z/K  ZTT 

For  lower  energies,  where  g  is  apriori  unknown,  Van  Regemorter  chose  ~g  such  that 
Eq.  (1)  gave  approximate  agreement  with  the  best  theoretical  and  experimental 
results  available  at  that  time.  His  choice  for  ~g(x )  is  given  in  Table  1  of  Ref.  2.  For 
the  region  e  <  3,  or  x2  <  2,  which  is  usually  the  most  important  energy  region  for 
An  >  1  transitions,  he  simply  used  ~g  =  0.2  for  positive  ions. 


III.  ACCURACY  OF  THE  VAN  REGEMORTER  FORMULA 

Now  we  consider  the  accuracy  of  the  Van  Regemorter  formula.  The  error  due 
to  use  of  this  formula  can  obviously  be  considered  to  be  a  consequence  of  one  or 
the  other  of  the  following  two  causes: 

1)  the  optically  forbidden  transitions  are  omitted 

2)  the  optically  allowed  transitions  are  not  treated  with  sufficient  accuracy 
by  the  Van  Regemorter  formula 

In  testing  the  importance  of  (1)  and  (2)  we  have  used  the  very  rapid  relativistic 
distorted  wave  approach  and  associated  computer  programs  that  have  been  devel¬ 
oped  recently  in  Ref.  6  and  7  and  applied  to  large  scale  production  of  atomic  data 
in  Ref.  8  -  13.  As  discussed  in  these  references,  the  approach  appears  to  be  accurate 
for 

Z  >  2 Nt  (8) 

where  Z  is  the  nuclear  charge  number  and  N  is  the  number  of  bound  electrons  per 
ion.  The  results  in  Ref.  9,  10  and  11  for  Li-like,  Na-like  and  Cu-like  ions,  which 
are  not  complicated  by  configuration  and  intermediate  coupling  mixing  effects,  are 
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particularly  helpful  for  these  purposes,  but  we  expect  the  conclusions  reached  to 
apply  for  transitions  involving  principally  the  same  orbital  transitions  nlj  —n'l'j1  in 
more  complex  ions,  as  well.  Also  they  probably  apply  approximately  for  ions  much 
more  nearly  neutral  than  those  satisfying  Eq.  (8). 

It  should  be  noted  that  the  programs  of  Ref.  6  and  7  have  recently  been  ex¬ 
panded  to  include  the  effect  of  resonances  treated  as  a  two  step  process  of  electron 
capture  followed  by  autoionization  with  the  possibility  of  radiative  decay  of  the  dou¬ 
bly  excited  intermediate  levels  included.  However,  the  results  in  Ref.  8  -  13  do  not 
include  resonance  effects.  Nevertheless,  the  resonance  contributions  are  expected  to 
be  small  except  for  the  weak  transitions,  and  we  expect  the  inclusion  of  resonance 
effects  would  not  greatly  affect  the  conclusions  reached  here. 

On  the  basis  of  comparison  of  results  using  the  Van  Regemorter  formula  with 
those  of  Ref.  9-11  plus  additional  test  calculations,  we  have  reached  the  following 
conclusions,  essentially  independent  of  Z  and  N: 

i)  For  the  An  —  n'  —  n  =  0  transitions  we  find,  as  has  been  found  by  others, 
that  the  allowed  transitions  greatly  dominate.  Hence,  the  error  due  to 
cause  (1)  above  is  not  very  significant  for  these  transitions.  However, 
the  error  due  to  cause  (2)  is  rather  large  for  the  energies  of  principal 
interest,  if  one  uses  the  original  ~g  values  of  Van  Regemorter  given  in  Table  1 
of  Ref.  2.  On  the  other  hand,  since  this  error  is  generally  in  the  same 
direction  and  quite  similar  for  all  of  these  transitions,  it  appears  that  for 
them  moderately  accurate  results,  to  within  about  30%  or  40%,  could  be 
obtained  by  choosing  a  larger  Ij  ~  0.8  at  and  near  threshold  that  increases 
with  energy  and  goes  into  the  form  given  by  Eq.  (7)  only  for  very  high 
energies. 

ii)  In  contrast  to  this,  for  the  An  >  1  transitions  the  error  due  to  both  causes 
(1)  and  (2)  above  is  frequently  very  large.  Moreover,  that  due  to  cause  (2) 
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is  not  in  a  single  direction.  In  fact,  we  find  that  for  An  >  1  transitions  use 
of  the  Van  Regemorter  formula  leads  to  near  theshold  results  too  small  by 
as  much  as  an  order  of  magnitude  in  some  cases  and  too  large  by  nearly 
as  big  as  a  factor  in  others.  Thus,  although  Van  Regemorter’s  choice  for 
~g  is  probably  about  as  good  as  can  be  made  for  the  An  >  1  transitions 
assuming  a  single  ~g(x)  applies  for  all  of  them,  it  appears  there  is  no  way  one 
can  in  general  choose  a  single,  convenient  ~g(x)  that  will  lead  to  generally 
accurate  results  for  all  An  >  1  transitions  in  complex  ions.  However,  in 
the  very  special  case  of  n  —  n'  transitions  in  hydrogenic  ions,  where  all 
transitions  are  optically  allowed,  we  have  been  successful  in  choosing  a 
moderately  simple  form  for  ~g  that  leads  to  accurate  results,  see  Eqs.  (17) 
and  (18)  of  Ref.  14. 

iii)  Finally  we  have  found  the  interesting  result  that  in  all  of  the  very  numer¬ 
ous  cases  we  considered  the  sum  of  the  collision  strengths  for  the  optically 
forbidden  transitions  from  a  given  sublevel  nlj  to  upper  sublevels  with  a 
given  n'  >  n+  1  exceeds  (generally  by  a  wide  margin)  the  sum  of  the  colli¬ 
sion  strengths  for  all  the  allowed  transitions  from  nlj  to  the  sublevels  with 
the  same  n'  value,  with  the  exception  of  the  transitions  from  the  sublevels 
nlj  with  l  —  n  —  1.  Hence,  for  this  reason  use  of  the  Van  Regemorter 
formula  tends  to  be  a  very  poor  approximation  for  all  sublevels  with  a 
given  n  value  that  satisfy  l  <  n  —  1.  Thus,  for  n  =  1,  where  there  is 
only  the  single  sublevel  ls!/2,  the  allowed  transitions  do  dominate.  How¬ 
ever,  for  n  =  2,  the  forbidden  transitions  dominate  the  transitions  from 
2si/2  to  the  n'  >  3  sublevels,  while  the  allowed  transitions  dominate  the 
transitions  from  2 and  2 p3/2  to  the  n'  >  3  sublevels.  For  n  =  3,  the 
forbidden  transitions  dominate  the  transitions  from  3s1/2,3p1/2  and  3 p3/2 
to  the  n'  >  4  sublevels,  while  the  allowed  transitions  dominate  the  tran- 
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sitions  from  3 d3/2  and  3 d5/2  to  these  same  sublevels,  etc.  Thus,  the  error 
from  use  of  the  Van  Regemorter  formula  due  to  cause  (1)  above  becomes 
greater  the  higher  the  n  values  of  the  sublevels  one  is  considering. 

The  points  we  have  been  making  are  illustrated  by  the  comparisons  made  in 
Table  I  and  II  of  collision  strengths  for  the  transitions  among  the  n  =  3  sublevels 
and  from  the  n  =  3  sublevels  to  those  with  n!  =  4  and  5  in  the  Na-like  iron  (Z= 26) 
and  for  the  transitions  from  the  n  =  4  sublevels  to  the  n'  =  5  sublevels  in  Cu-like 
gadolinium  ( Z  =  64).  Here  nl*  designates  nlj  with  j  =  /—  1/2,  while  nl  designates 
nlj  with  j  =  /  +  1/2.  For  example 

3s  =  3sj/2j  3d*  =  3d3/2  s  4/  =  4/7/2?  (9) 

Results  are  given  as  a  function  of  scattered  electron  energy  E'  in  units  of  ^e// 
Rydbergs15,  where  Ze//  =  Z  —  8.34  for  Na-like  ions  and  Zeff  —  Z  —  23.3  for  Cu-like 
ions.  The  range  of  energies  covered  includes  those  needed  to  obtain  collision  rates 
for  the  temperatures  ordinarily  of  interest  for  plasma  applications,  with  the  two 
lower  energy  points  ordinarily  being  of  more  importance.  Of  course,  for  determining 
accurate  rates  more  energy  points,  as  given  in  Ref.  10  and  11,  are  needed,  but  this 
is  not  necessary  for  our  present  purposes. 

For  each  of  the  allowed  transitions  in  the  tables  the  first  entries  are  the  rela¬ 
tivistic  distorted  wave  values  given  in  Ref.  10  or  11.  The  second  entries  are  those 
obtained  with  the  Van  Regemorter  formula  [Eq.  (4)]  using  the  values  for  the  transi¬ 
tion  energies  A E  and  oscillator  strengths  /  also  given  in  Ref.  10  or  11.  The  values 
of  g  used  are  those  given  in  Table  1  of  Ref.  2  supplemented  by  Eq.  (7)  for  very 
large  e  or  x.  The  third  entries  are  the  ratios  of  the  second  entries  to  the  first,  or 
upper,  entries  and  hence  give  an  indication  of  the  error  in  use  of  the  Van  Rege¬ 
morter  formula  for  allowed  transitions,  that  is,  the  error  due  to  cause  (2)  above. 
Inspection  of  the  results  in  Table  I  for  transitions  among  the  n  =  3  sublevels  in 
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Na-like  iron  indicates,  as  noted  in  point  (i)  above,  that  this  error,  although  quite 
substantial,  could  be  largely  eliminated  by  using  a  larger  value  for  ~g  starting  with 
about  0.8  at  threshold.  In  contrast  to  this,  as  noted  in  point  (ii)  above,  for  the 
An  >  1  transitions  one  sees  from  the  tables  that  this  type  error  is  in  various  di¬ 
rections  for  different  transitions.  Hence,  it  can  not  be  removed  by  using  a  single, 
different  choice  for  ~g(x).  Extreme  examples  of  this  type  of  error  for  the  An  >  1 
transitions  are  given  by  the  near  threshold  results  for  the  3^/2  —  ^P\/2i  3s  1/2  —  4p3/2 
and  Zd3/2  —  5 p3/2  transitions  in  Na-like  iron  and  the  4sj/2  —  §Pi/ 2>  ^Pi/2  ~  5d3/2 
and  4/5/2  —  5c/5/2  transitions  in  Cu-like  gadolinium,  where  one  sees  from  Tables  I 
and  II  that  the  ratios  of  the  near  threshold  results  of  the  Van  Regemorter  formula 
to  the  relativistic  distorted  wave  collision  strengths  are  4.313,  4.222,  0.097,  4.473, 
3.997  and  0.160,  respectively. 

The  single  entries  for  the  forbidden  transitions  in  Tables  I  and  II  are  the  rel¬ 
ativistic  distorted  wave  collision  strengths  of  Ref.  10  or  II.  The  entries  labeled  A 
and  T  that  follow  the  results  for  all  the  transitions  from  a  sublevel  nlj  to  the  sub- 
levels  with  a  given  n'  value  are  the  sum  of  the  relativistic  distorted  wave  collision 
strengths  for  the  allowed  transitions  and  for  all  of  these  transitions,  respectively. 
These  entries  are  followed  by  the  ratio  A/T,  which  indicates  directly  the  error  due 
to  cause  (1)  above,  that  is  the  neglect  of  the  forbidden  transitions  by  the  Van  Rege- 
morter  formula,  The  results  for  the  transitions  among  the  n  =  3  sublevels  in  Table  I 
illustrate  the  point  made  in  (i)  above  that  this  type  error  is  small  for  An  =  0  tran¬ 
sitions.  However,  the  results  for  the  An  >  1  transitions  in  Table  I  and  II  illustrate 
the  points  made  in  (ii)  and  (iii)  above  that  this  type  error  is  generally  large  for  these 
transitions  with  the  exception  of  those  from  the  sublevels  nlj  with  l  =  n—l.  In  fact, 
even  for  the  latter  the  error  is  seen  not  to  be  negligible  in  most  cases.  Some  extreme 
examples  of  this  type  error  are  given  by  the  near  threshold  results  for  transitions 
from  the  3sj/2  sublevel  in  Na-like  iron  to  the  sublevels  with  n'  =  4  and  5  and  from 
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the  4s ! ^2  and  4pj/2  sublevels  in  Cu-like  gadolinium  to  the  sublevels  with  n'  =  5, 
where  one  sees  from  Tables  I  and  II  that  the  “allowed”  contributions  to  the  total 
collision  strengths  are  only  7.3%,  7.9%,  8.3%  and  7.3%,  respectively. 

In  summary  we  find  that  the  Van  Regemorter  formula  is  frequently  a  very  poor 
approximation  for  the  An  >  1  transitions  because  the  forbidden  transitions  omit¬ 
ted  by  it  are  dominant  and/or  because  it  gives  a  poor  approximation  for  results  for 
the  allowed  transitions.  It  is  a  considerably  better  approximation  for  the  An  =  0 
transitions  if  a  larger  "g  than  originally  recommended  in  Ref.  2  is  used.  However, 
with  the  very  rapid  procedures  now  available  for  more  accurate  calculations,  such 
as  those  of  Ref.  5-7,  and  the  large  amount  of  accurate  atomic  data  now  available, 
for  example  at  the  Belfast  Atomic  Data  Bank16,  which  is  being  continuously  up¬ 
dated  and  expanded,  there  appears  to  be  little  reason  to  continue  use  of  the  Van 
Regemorter  formula  for  either  kind  of  transitions. 
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E'  E' 


Transition 

0.0025 

0.04 

0.40 

Transition 

0.0025 

0.04 

0.40 

3d* 

4s 

1.46e-2 

1. 48e-2 

1.83e-2 

3p* 

5g* 

9.71e-3 

1.08e-2 

1.45e-2 

3d* 

4p* 

2.02e-2 

2.87e-2 

8.04e-2 

3p* 

5g 

5.03e-3 

3.13e-3 

1 . 93e-3 

3.31e-2 

3.31e-2 

1.02e-l 

3p* 

A 

1.36e-2 

1.88e-2 

5 . 4  6e-2 

1.639 

1.155 

1.269 

3p* 

T 

8.89e-2 

9.23e-2 

1.40e-l 

3d* 

4p 

- 2.06e-2 

1.80e-2 

2.36e-2 

0.153 

0.204 

0.391 

6.21e-3 

6.21e-3 

1.90e-2 

0.301 

0.345 

0.808 

3p 

5s 

4.08e-3 

4. 91e-3 

1.40e-2 

3d* 

4d* 

2.95e-l 

2. 95e-l 

2.99e-l 

6.86e-3 

6. 86e-3 

1.44e-2 

3d* 

4d 

4.46e-2 

2.84e-2 

1 . 65e-2 

1.679 

1.397 

1.034 

3d* 

4f  * 

9.03e-l 

1.15e+0 

2.34e+0 

3p 

5p* 

4 . 90e-3 

4.39e-3 

5.09e-3 

7.55e-l 

7.55e-l 

2.13e+0 

3p 

5p 

4 . 92e-2 

5. 04e-2 

5.39e-2 

0.836 

0.659 

0.909 

3p 

5d* 

9.47e-3 

9. Ole-3 

1.42e-2 

3d* 

4f 

7.25e-2 

4.17e-2 

1.98e-2 

5.09e-3 

5.09e-3 

1.03e-2 

3d* 

A 

9.44e-l 

1.19e+0 

2.45e+0 

0.537 

0.565 

0.726 

3d* 

T 

1.37e+0 

1.57e+0 

2.80e+0 

3p 

5d 

2.69e-2 

3.51e-2 

9.34e-2 

0.689 

0.758 

0.874 

4.56e-2 

4.56e-2 

9.26e-2 

4  3 

1.697 

1.298 

0.991 

3d 

2.20e-2 

2.23e-2 

2.77e-2 

3p 

5f* 

1  *53©“"2 

1 . 28e-2 

1.32e-2 

3d 

4p* 

1.43e-2 

1.08e-2 

7.49e-3 

3p 

5f 

4.16e-2 

4.38e-2 

5.97e-2 

3d 

4p 

4.59e-2 

5.73e-2 

1.43e-l 

3p 

5g* 

1.036-2 

8. 05e-3 

7.65e-3 

5. 68e-2 

5. 68e-2 

1.75e-l 

3p 

5g 

2.02e-2 

2. 09e-2 

2 . 63e-2 

1.239 

0.991 

1.220 

3p 

A 

4.046-2 

4 . 90e-2 

1.22e-l 

3d 

4d* 

4 . 47e-2 

2.86e-2 

1 . 68e-2 

3p 

T 

1.82e-l 

1 . 89e-l 

2.87e-l 

3d 

4d 

4 . 65e-l 

4.58e-l 

4.57e-l 

0.222 

0.259 

0.423 

3d 

4f  * 

1.43e-l 

1.27e-l 

1.89e-l 

5.41e-2 

5.41e-2 

1.53e-l 

3d* 

53 

3.50e-3 

2. 83e-3 

2.65e-3 

0.379 

0.426 

0.808 

3d* 

5p* 

4.41e-3 

4.53e-3 

9.45e-3 

3d 

4f 

1 .33e+0 

1.66e+0 

3.37e+0 

3.44e-3 

3. 44e-3 

8.04e-3 

1.08e+0 

1.08e+0 

3.06e+0 

0.780 

0.758 

0.851 

0.816 

0.652 

0.907 

3d* 

5p 

6.75e-3 

4.73e-3 

3 . 67e-3 

3d 

A 

1 .52e+0 

1.85e+0 

3.70e+0 

6.56e-4 

6.56e-4 

1.53e-3 

3d 

T 

2.06e+0 

2.37e+0 

4.21e+0 

0.097 

0.139 

0.418 

0.735 

0.780 

0.879 

3d* 

5d* 

5.87e-2 

5. 61e-2 

5.47G-2 

3d* 

5d 

1.72e-2 

9. 96e-3 

3.84e-3 

3s 

5s 

1 . 88e-2 

1.98e-2 

2.19e-2 

3d* 

5f* 

1.73e-l 

2. 04e-l 

3 . 69e-l 

3s 

5p* 

1.78e-3 

2.36e-3 

8.66e-3 

1.02e-l 

1.02e-l 

2.32e-l 

5.66e-3 

5. 66e-3 

1.09e-2 

0.591 

0.500 

0.628 

3.181 

2.402 

1.254 

3d* 

5f 

2.75e-2 

1.43e-2 

4. Ole-3 

3s 

5p 

3.41e-3 

4 . 42e-3 

1 . 62e-2 

3d* 

5g* 

3.36e-2 

4 . 10e-2 

7.44e-2 

1.08e-2 

1.08e-2 

2.06e-2 

3d* 

5g 

1.24e-2 

6.08e-3 

2.54e-3 

3.149 

2.434 

1.269 

3d* 

A 

1.84e-l 

2.14e-l 

3.82e-l 

3s 

5d* 

5.66e-3 

6.16e-3 

9 . 42e-3 

3d* 

T 

3.37e-l 

3. 44e-l 

5.24e-l 

3s 

5d 

8.46e-3 

9.19e-3 

1.41e-2 

0.546 

0.621 

0.729 

3s 

5f  * 

7.76e-3 

7.08e-3 

6.95e-3 

3s 

5f 

1.04e-2 

9. 45e-3 

9.28e-3 

3d 

5s 

5.26e-3 

4.26e-3 

3. 99e-3 

3s 

5g* 

4.29e-3 

3. 64e-3 

3.85e-3 

3d 

5p* 

4 . 95e-3 

3.25e-3 

1.58e-3 

3s 

Sg 

5.36e-3 

4.55e-3 

4.81e-3 

3d 

5p 

1.17e-2 

1.05e-2 

1.77e-2 

3s 

A 

5.20e-3 

6.78e-3 

2 . 49e-2 

5.98e-3 

5. 98e-3 

1.40e-2 

3s 

T 

6.59e-2 

6. 67e-2 

9.52e-2 

0.509 

0.568 

0.790 

0.079 

0.102 

0.261 

3d 

5d* 

1.72e-2 

9. 97e-3 

3.87e-3 

3d 

5d 

9. 68e-2 

8. 93e-2 

8.42e-2 

3p* 

5s 

1 . 96e-3 

2.31e-3 

6.51e-3 

3d 

5f  * 

4.20e-2 

3. Ole-2 

3.07e-2 

3.23e-3 

3.23e-3 

6.75e-3 

7.29e-3 

7.29e-3 

1 . 66e-2 

1.649 

1.401 

1.037 

0.173 

0.243 

0.540 

3p* 

5p* 

2.20e-2 

2.28e-2 

2.42e-2 

3d 

5f 

2 . 60e-l 

2. 99e-l 

5.31e-l 

3p* 

5p 

4 . 71e-3 

4 . 18e-3 

4 . 77e-3 

1 . 46e-l 

1.46e-l 

3.32e-l 

3p* 

5d* 

1.16e-2 

1. 65e-2 

4 . 81e-2 

0.563 

0.489 

0.626 

2.45e-2 

2 . 45e-2 

4 . 95e-2 

3d 

5g* 

1.76e-2 

1.14e-2 

1.12e-2 

2.101 

1.479 

1.029 

3d 

5g 

5.19e-2 

5. 97e-2 

1.05e-l 

3p* 

5d 

5.64e-3 

4 . 43e-3 

3.30e-3 

3d 

A 

3.14e-l 

3.40e-l 

5.79e-l 

3p* 

5f  * 

2.  lle-2 

2.35e-2 

3.35e-2 

3d 

T 

5.07e-l 

5. 18e-l 

7.89e-l 

3p* 

5f 

7.08e-3 

4 . 64e-3 

2.79e-3 

0.618 

0.656 

0.734 
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TABLE  II.  Comparison  of  Collision  strengths  for  Cu-like  gadolinium  (Z-64) .  Notation  as 
in  Table  I  except  that  Z  -  Z  -  23.3  and  Ref.  11  replaces  Ref.  10. 


Transition 

0.001 

E' 

0.15 

0.18 

Transition 

0.001 

E' 

0.15 

0.18 

4s 

5s 

4.87e-2 

5. 06e-2 

5.58e-2 

4d* 

5f 

9.69e-3 

7.88e-3 

5.38e-3 

4s 

5p* 

2 . 4  0e-3 

3.22e-3 

1.34e-2 

4d* 

5g* 

1.19e-l 

1.35e-l 

2.08e-l 

1.07e-2 

1.07e-2 

2.35e-2 

4d* 

5g 

1.44e-2 

1.07e-2 

7.04e-3 

4.473 

3.332 

1.761 

4d* 

A 

8.30e-2 

1.08e-l 

3.03e-l 

4s 

5p 

5.11e-3 

5.49e-3 

1.51e-2 

4d* 

T 

3.90e-l 

4.28e-l 

7.02e-l 

1.19e-2 

1.19e-2 

2.55e-2 

0.213 

0.252 

0.432 

2.325 

2.163 

1.686 

4s 

5d* 

3.86e-3 

4.28e-3 

7.06e-3 

4d 

5s 

1.75e-2 

1. 90e-2 

2.60e-2 

43 

5d 

5.44e-3 

5. 98e-3 

9.74e-3 

4d 

5p* 

7.04e-3 

6.70e-3 

6.47e-3 

4s 

5f* 

4.09e-3 

4.32e-3 

5.44e-3 

4d 

5p 

2 . 82e-2 

3. 69e-2 

1.04e-l 

4s 

5f 

5.39e-3 

5. 67e-3 

7.11e-3 

4.89e-2 

4.89e-2 

1.41e-l 

4s 

5g* 

6.82e-3 

6. 65e-3 

7.70e-3 

1.735 

1.324 

1.352 

4s 

5g 

8.53e-3 

8.31e-3 

9.62e-3 

4d 

5d* 

1.04e-2 

9.33e-3 

9.24e-3 

4s 

A 

7.51e-3 

8.71e-3 

2 . 85e-2 

4d 

5d 

2.22e-l 

2.27e-l 

2.40e-l 

4s 

T 

9.03e-2 

9.45e-2 

1.31e-l 

4d 

5f* 

1.55e-2 

1.49e-2 

2.31e-2 

0.083 

0.092 

0.217 

9.10e-3 

9.10e-3 

2.27e-2 

0.586 

0.612 

0.984 

4p* 

5s 

3.80e-3 

5.28e-3 

1.88e-2 

4d 

5f 

9.00e-2 

1.16e-l 

3.30e-l 

1.17e-2 

1.17e-2 

2.90e-2 

1.78e-l 

1.78e-l 

4.43e-l 

3.070 

2.210 

1.542 

1.979 

1.535 

1.342 

4p* 

5p* 

5.36e-2 

5.54e-2 

5.97e-2 

4d 

5g* 

3 . 02e-2 

2.78e-2 

3.19e-2 

4p* 

5p 

5 . 05e-3 

5.36e~3 

7.75e-3 

4d 

5g 

1.77e-l 

1. 98e-l 

3. 01e-l 

4p* 

5d* 

4.39e-3 

5. 44e-3 

2.11e-2 

4  d 

A 

1.34e-l 

1.68e-l 

4.58e-l 

1 . 7  6e-2 

1.76e-2 

3.83e-2 

4d 

T 

5.98e-l 

6.56e-l 

1.07e+0 

3.997 

3.231 

1.820 

0.224 

0.256 

0.427 

4p* 

5d 

3.46e-3 

3.33e-3 

3.62e-3 

4p* 

5f  * 

1.00e-2 

1.17e-2 

2.09e-2 

4f  * 

5s 

5.51e-3 

4.97e-3 

4.38e-3 

4p* 

5f 

3.46e-3 

2. 98e-3 

2.39e-3 

4f  * 

5p* 

1.25e-2 

1.33e-2 

1 . 67e-2 

4p* 

5g* 

2.20e-2 

2.35e-2 

2.83e-2 

4f  * 

5p 

7 . 62e-3 

6.79e-3 

6 . 13e-3 

4p* 

5g 

6.04e-3 

5.03e-3 

3.79e-3 

4f* 

5d* 

2 . 49e-2 

3.05e-2 

7.34e-2 

4p* 

A 

8.19e-3 

1.07e-2 

3 . 99e-2 

2 • 86e-2 

2.86e-2 

9.16e-2 

4p* 

T 

1.12e-l 

1. 18e-l 

1.66e-l 

1.147 

0.937 

1.247 

0.073 

0.091 

0.240 

4f  * 

5d 

1.15e-2 

9.05e-3 

7 . 95e-3 

1 . 84e-3 

1.84e-3 

5.84e-3 

4p 

5s 

1.52e-2 

2. 13e-2 

6.92e-2 

0.160 

0.203 

0.735 

3.82e-2 

3. 82e-2 

1.00e-l 

4f  * 

5f  * 

2.43e-l 

2.42e-l 

2.41e-l 

2.518 

1.793 

1.451 

4f* 

5f 

2.21e-2 

1.49e-2 

6.51e-3 

4p 

5p* 

8.94e-3 

9. 87e-3 

1.50e-2 

4f  * 

5g* 

8.36e-l 

9.76e-l 

1 . 91e+0 

4p 

5p 

1.21e-l 

1.25e-l 

1.38e-l 

6.29e-l 

6.29e-l 

1.77e+0 

4p 

5d* 

7 .01e-3 

7.55e-3 

1 . 43e-2 

0.753 

0.645 

0.931 

6.18e-3 

6.18e-3 

1.43e-2 

4f  * 

5g 

3.45e-2 

2.26e-2 

9.19e-3 

0.882 

0.819 

1.001 

4f  * 

A 

8.72e-l 

1.02e+0 

1 . 99e+0 

4p 

5d 

1.37e-2 

1. 81e-2 

6.71e-2 

4f  * 

T 

1.20e+0 

1.32e+0 

2.27e+0 . 

4.93e-2 

4 . 93e-2 

1.13e-l 

0.728 

0.769 

0.875 

3.594 

2.729 

1.692 

4p 

5f  * 

9.37e-3 

9.43e-3 

1.26e-2 

4f 

5s 

7.36e-3 

6. 68e-3 

5.95e-3 

4p 

5f 

2.70e-2 

3.07e-2 

5.24e-2 

4f 

5p* 

4.13e-3 

3.30e-3 

2 . 17e-3 

4p 

5g* 

1.73e-2 

1. 63e-2 

1 . 62e-2 

4f 

5p 

2.00e-2 

2. 05e-2 

2.44e-2 

4p 

5g 

4 . 63e-2 

4 . 82e-2 

5.58e-2 

4f 

5d* 

9.27e-3 

6. 74e-3 

3.25e-3 

4p 

A 

3.59e-2 

4. 69e-2 

1.51e-l 

4f 

5d 

3.74e-2 

4.34e-2 

9.86e-2 

4p 

T 

2.66e-l 

2 . 87e-l 

4 . 41e-l 

3.82e-2 

3. 82e-2 

1.22e-l 

0.135 

0.163 

0.342 

1.023 

0.882 

1.236 

4f 

5f  * 

2 . 22e-2 

1.51e-2 

6.72e-3 

4d* 

5s 

1.07e-2 

1.17e-2 

1 . 60e-2 

4f 

5f 

3.32e-l 

3.28e-l 

3.25e-l 

4d* 

5p* 

2. 01e-2 

2.72e-2 

7.74e-2 

4f 

5g* 

6.76e-2 

6. 03e-2 

8.09e-2 

3.54e-2 

3.54e-2 

1.04e-l 

2.35e-2 

2. 35e-2 

6 . 64e-2 

1.759 

1.301 

1.340 

0.347 

0.390 

0.821 

4d* 

5p 

8.86e-3 

9.30e-3 

1.55e-2 

4f 

5g 

l.lle+0 

1.29e+0 

2.50e+0 

4.78e-3 

4 . 78e-3 

1.36e-2 

8.24e-l 

8.24e-l 

2.33e+0 

0.540 

0.514 

0.877 

0.746 

0.641 

0.931 

4d* 

5d* 

1.43e-l 

1.46e-l 

1.540-1 

4f 

A 

1.21e+0 

1.39e+0 

2 . 68e+0 

4d* 

5d 

9 . 66e-3 

8.55e-3 

8.02e-3 

4f 

T 

1 . 61e+0 

1.77e+0 

3.05e+0 

4d* 

5f  * 

5.40e-2 

7.12e-2 

2.10e-l 

0.754 

0.785 

0.879 

1.16e-l 

1. 16e-l 

2.87e-l 

2.158 

1.637 

1.364 

